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FBE Research Company has produced 
enhancements for the H8, H/Z89-90, 
H/Z100, and H/Z150-160. How’d it all 
happen and who’s behind this world- 
class independent vendor to the 
Heath/Zenith community? For the 
answers, let’s meet Dave Brockman— 
up close and personal. 




We don’t encounter very many regular 
polygons in nature. Yet that’s what we 
usually get with computer graphics. If 
you’re ready for more complex shapes, 
type the BASIC program described 
here into your Z100 or Z150. You, too, 
can be on the cutting edge of computer 
graphics. 
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Every other Heath/Zenith computer 
can support more than two 5 1 // disk 
drives. This article shows you how to 
modify MS-DOS to get your H/Z100 
into the club. With a small addition to 
the disk controller, you’ll even be able 
to mix 48 track per inch and 96 t.p.i. 
drives. 




Got some ten-sector disks left over 
from the days before you moved up to 
the higher capacity of a soft-sector disk 
controller? This article gives you a 
circuit that’ll ignore all those extra 
holes in your old disks and allow them 
to store some new data. 
































































The Editorial Eye 


I’ve been somewhat amused to wit¬ 
ness the rejoicing in the general 
microcomputer press over the de¬ 
mise of copy protection. Once more, 
computer publications are heralding 
a revolutionary advantage that’s been 
available for several years in the 
Heath/Zenith community. 

One major question for the rest of 
the world is how much longer Lotus 
Development Corporation will cling 
to copy protection. Meanwhile, I’ve 
been using an unprotected version of 
Lotus 1-2-3 on my Z110 since Sep¬ 
tember 1982. 

Many publications have repeated 
the old advice that a prospective computer owner should shop for software 
first, and then find the hardware it would run on. But I haven’t seen any 
recommend that the way to avoid copy-protected software is to buy Heath/ 
Zenith hardware. I guess they just weren’t paying attention to computers 
produced in Michigan. 

Perhaps it’s just as well. The obscurity of the Heath/Zenith line has allowed 
us to avoid the type of computer user who thinks it’s the height of cleverness to 
copy a floppy disk rather than pay for the right to use a commercial software 
product. The sophistication required to discover that Zenith sells computers 
seems to go along with moral maturity. Many of those who build Heathkits 
build programs as well, and can appreciate the difference between writing 
software and copying it. 

And most of those who have been in charge of selling software to our 
community have actually had some experience as software users. They know 
how much copy protection inconveniences honest users. Many of them have 
been willing to bet that customers who were treated like honest adults would 
act like honest adults. 

Heath/Zenith has made hundreds of thousands of dollars of up-front 
payments to publishers for the right to distribute major software products 
without copy protection. Microsoft and Lotus weren’t risking much, since 
hardware incompatibilities prevented their software from leaking out of the 
Heath/Zenith community into the rest of the marketplace. 

Now that the general marketplace has matured, more and more publishers 
are forsaking copy protection. Perhaps enough customers have caught on that 
if you don’t want it, you shouldn’t buy it. This is a fortunate development for 
Heath/Zenith owners unfortunate enough to own a computer that’s compati¬ 
ble with the rest of the world. 

Personally, I’m just smiling at how long it took them to catch up with us. And 
at how much they’re celebrating now that they’re finally here. It reminds me of 
the media acclamation over Apple’s discovery a few years ago that the alphabet 
has 52 letters, not 26. And that a computer screen should be 80 characters 
wide, not 40. And that a numeric keypad might be a nice thing to have. The 
people who designed the H19 terminal were way ahead of them. 
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Letters 


Long live “The Eight-Bit World” 

I was quite tickled to see your new 8-bit 
column starting up. I’m twice as pleased 
as I have two H89s and plan to keep them 
for some time to come. Although I can 
appreciate the problems of trying to 
publish articles relevant to the myriad of 
hard- and software products available, 
perhaps the H8 and H89 deserve a little 
extra effort because of their pioneering 
positions in home computer develop¬ 
ment. 

Heath has traditionally leaned towards 
the hobbyist, though one unfortunately 
cannot expect this to continue. Already 
the computer products available seem to 
be capable of much more than the “aver¬ 
age” home user might need. I don’t see 
much left to fill the gap of the home user, 
if such a gap still exists. Once again the 
American consumer seems to place more 
interest in the fastest, biggest and 
brightest rather than what is actually 
needed. Remember 425-hp cars and 500- 
watt stereos? 

At work and in my own business, I 
constantly see individuals touting their 
state-of-the-art computers while they 
only use a fraction of their equipment’s 
power. When an RBase 5000 manual is 
two inches thick, it is quite easy for one 
not to get deeply involved in it for just 
occasional use. 

So, long live your new column (and 
state of mind?). I sincerely hope you will 
find it in your interest to continue to 
support those of us who are computer- 
literate enough to admit that we often 
don t need all of the technology that is 
available. There are more of us out here 
who think like that than will admit it. 

William M. Raisner 
Calimesa, CA 

“Whiz-bang” machines necessary? 

Congratulations are in order to Mr. 
Walter J. Janowski and the editorial staff 
at Sextant for recognizing the need for 
and publishing the new column, “The 
Eight-Bit World.” Mr. Janowski has ac¬ 
complished what you were, heretofore, 
unable to do—convince me to maintain 
my subscription. For the last few issues, 
the main attention getters in Sextant 
were, for me, the advertisements for 
eight-bit hard- and software, and these, I 
think you will admit, are starting to get a 
little repetitive. I sincerely hope that Mr. 
Janowski will be literally flooded with 
letters indicating the true interest level in 
the Heath/Zenith eight-bit world. 

As an aside, I believe that most of your 
readership recognizes that technology 
continues to improve and that these im¬ 


provements will generate newer, faster 
and ever more capable machinery. Fortu¬ 
nately for our competitive free-enterprise 
society, someone will be able to not only 
afford these added enhancements but 
also simply desire to have something bet¬ 
ter than they have how. If, however, one 
could poll the home computer user com¬ 
munity and assess the uses they make of 
their machines, I am confident that the 
results would indicate at least 80% of the 
machine hours are spent in word process¬ 
ing and simple data base management 
functions. The next obvious question is 
why do we need the newer “whiz-bang” 
machines? I certainly like to read about 
them, but not to the exclusion of informa¬ 
tion that I can actually use. Is it time for 
another poll of your readership? 

Thanks for a well done magazine, and I 
hope that I have convinced you to include 
more eight-bit material. 

H. B. Wynne 
APO New York 09083 

. . . and from a ’120 user 

Since lots of other people tell you all 
how to write your magazine, I will put in 
my two cents’ worth also. I have an H120 
with some upgrades and a HERO Jr. 
robot. I feel the articles should be 
targeted toward the computers that are 
not copies of lesser machines. There are 
several articles in every issue that have 
information I can directly apply or use in 
some way. Thank you for a great 
magazine. 

Steven D. Semon 
Sedalia, MO 

ZCLK news and an S-BASIC 
reminder 

There is “some good news and some 
bad news” about ZCLK (“Keep Your TOO 
Timely and Up to Date with ZCLK,” Sex¬ 
tant #22, May-June 1986): We installed a 
ZCLK in our Z100 in the fall of 1984 (!), 
and were very pleased with it. The bad 
news is that we had to pull it out when we 
installed the Gemini board some months 
later. It goes in the same area, and there is 
just no way for the two products to co¬ 
exist in the computer. 

The good news is that in a recent con¬ 
versation with Dave Brockman, president 
of FBE Research Co., Inc., the ZCLK 
vendor, he told me that a new version of 
ZCLK will be usable with the Gemini 
board! 

I am amazed and amused at the fre¬ 
quency of articles about getting rid of line 
numbers in BASIC (“Z-BASIC Z-BASIC 
Preprocessor: Programs Without Line 
Numbers,” Sextant #22, May-June 1986). 


Most describe either complicated proce¬ 
dural methods, or “ad hoc” translators 
which are themselves written in BASIC 
(and are therefore sloooow . . .). Your 
current article falls into the latter 
category. 

If you really want to combine the 
advantages of Z-BASIC with the features 
of a modern programming language, such 
as no line numbers, named subroutines, 
modern control structures, the ability to 
include other files, etc., you should use 
S-BASIC, which is both a programming 
language and a fast, machine-language 
translator. It was written by my colleague 
Bill Clarkson, and is available for HDOS, 
CP/M, Z100 MS-DOS, and Z150 MS- 
DOS from Sunflower Software, Inc., 
13915 Midland Drive, Shawnee, KS 
66216, 913/631-1333. All versions are 
$49.95 plus $2.00 for postage and han¬ 
dling (Kansas residents add sales tax). 

S-BASIC was described in the article 
“Put Some Structure in Your BASIC 
Programming” in Sextant #2, Summer 
1982! 

Joseph P. S medley 
Comptographics 
Hawthorne, CA 

An alternative to patching 

Re: “Patching Away the WordStar 
Wait” (Sextant #22, May-June 1986): 

For those who aren’t up to patching 
their copy of WordStar, or have a different 
version, there is an easier way to cut 
down the waiting time for the copyright 
message. 

Just after you input the “WS” com¬ 
mand to bring WordStar up, input any of 
the “No-file” commands. You can type 
“D” to open a document, “H” to change 
the help level, etc. The copyright then 
only stays on the screen for about three 
seconds instead of ten. 

Happy editing! 

Robert J. Buch 
Enterprise, AL 

ZCLK modifications 

I have been using the ZCLK since 
Dave Brockman of FBE Research first 
came out with it. In fact, I purchased it 
directly from him before it became an 
exclusive Heath product with the consid¬ 
erably higher price tag, but now the price 
is coming back down to a more reasonable 
level. It’s great for us lazy people who just 
can’t force themselves to enter the date 
and time on boot-up. 

However, when I installed my EasyPC 
system board, I was unable to use that 
clock module because it physically con¬ 
flicted space-wise. With Dave’s sugges- 
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tions, I have been able to modify my 
ZCLK to be compatible by installing a 
40-pin dip-to-dip cable one foot in length 
so that I could sit the clock in the open 
area in the front left corner of the comput¬ 
er. Unfortunately, the hard part involved 
the fact that the direct plug-in header 
arrangement doesn’t work in this configu¬ 
ration. Just removing the header and 
plugging the cable into the socket on the 
bottom of the module would actually 
reverse the pin arrangement, so I had to 
de-solder that socket from the bottom of 
the clock board and re-solder it to the top. 
Then the cable pins matched on both 
ends. I was pleasantly surprised that it 
not only worked in the Zenith mode, but 
the same software also worked in the IBM 
mode. This same hardware fix should 
work for the Gemini board combination, 
but I don’t know that the software would 
also work in their IBM mode. 

Bob Gray 

Graymatter Application Software 
Norristown, PA 

Tired of IBM PC this and PC that 

I am a Heath H8 user, and I have 
devoted the last five years to building up 
my system from a simple front-panel 
input-to-cassette system to the dual 
double-sided/quad density CP/M system 
I’m working with now. I have brought my 
system to this level through a series of 
hardware and software updates which I 
did all by myself, without the help of any 
of the computer magazines I had sub¬ 
scribed to. I’ve subscribed to Computers 
ir Electronics (when it was Popular Elec¬ 
tronics ), Kilobaud Microcomputing, 
Byte, and finally, to Sextant, and none of 
them filled my need for hardware or 
software articles—until now! 

I was so disappointed when I received 
my first year’s subscription of Sextant and 
not one article appeared in it that was 
about my H8. I felt as if I’d been 
abandoned once again. It seemed as if my 
search was in vain. 

Then, when I read the new column in 
the March-April 1986 issue of Sextant 
called “The Eight-Bit World,” I was so 
excited to have finally found a column that 
would support my system! 



Circle #216 on Reader Service Card 


100 OPEN " R ", 1, "RANDOM.DAT",60 

110 F1ELD#1,10 AS A $, 10 AS B$,10 AS C$,10 AS D$,10 AS E$,10 AS F$ 
120 OPEN "0",2,"SEQUENT.DAT" 

130 FOR R%=1 TO L0F(1)/60 
140 GET#1,R% 

150 Z$=A$+B$+C$+D$+E$+F$ 

160 PR1NT#2,Z$ 

1/0 Z$="" 

180 NEXT R% 


Listing A. (See “SORTing random-access files,” below.) 


The column started off real good by 
informing readers that just because my 
system has an 8-bit Z80 CPU in it, and not 
a 16-bit 8088 (like IBM and clones), that 
doesn’t mean it is obsolete! I’ve gotten so 
tired of reading article after article about 
PC this and PC that .... 

I was also glad to learn about some 
public domain software that is available 
for my system that would be useful to me. 
I hope that in the future readers who own 
H8s and H89s will be able to exchange 
notes and ideas through this column 
about what they have done to and with 
their computers to make them better. My 
thanks to the author for this long-overdue 
column. Keep up the good work! Hope to 
see your column in the next issue also. 

Mr. Floto, please take note: future 
subscriptions may depend on the survival 
of this column! 

Walter E. Anthony, Jr. 

Houston, TX 

SORTing random-access files 

I would like to expand a bit on Alison 
Phillips’s discussion of the use of 
SORT.EXE, in the “Z100 Notebook” of 
issue #21 (March-April 1986). 

Mr. Phillips does not specifically state 
what kind of data files are SORTable. The 
example he used was (inferentially) a text 
file. SORT will also work with a sequential 
data file, but not with a random-access 
file. SORT apparently regards a random 
file as one large string, and gives the 
whole thing back to you unchanged. 

However, it is a simple matter to con¬ 
vert a random-access file to a sequential 
file using a routine similar to that given in 
Listing A. 


[Once you perform this routine,] you 
can sort SEQUENT.DAT with: 

TYPE SEQUENT. DATISORT/ +11 
(which screens a sort on B$) or 
SORT/+ 31 <SEQUENT. DAT >PRN 
(which prints a sort on D$). 

In the latter line, the space between 
. . .DAT and >PRN is obligatory, at least 
with IBM or Z150 formats. 

You can add delimiters between the 
random fields in line 150, or add 
SPACE$(X)s between the fields to improve 
readability of the output. If you add 
delimiters or spaces, remember to 
change the column numbers accordingly. 
You can also re-arrange the order of the 
fields in line 150 so that the field to be 
sorted can be first in the printout. 

I often include in my programs a 
subroutine such as Listing A that auto¬ 
matically creates a sequential file each 
time I change a random file, if I think I 
might be doing some sorting. 

Robert Hanan, M.D. 

Oxnard, CA 

CP/M is faster 

I have just finished reading the May- 
June 1986 issue and have found it to be 
the most interesting and informative 
issue in a long time. It just seemed to 
address some issues I have been ponder¬ 
ing. I especially enjoyed the “Z-BASIC 
without line numbers” article. I would 
use it, except that it would add an extra 
step and time to my compiling process. 

I am also glad to see you have “The 
Eight-Bit World” column. I started on the 
Z90, but currently have three ZlOOs. I 
wrote a filter program which converts 
CP/M BASIC source to MS-DOS BASIC 
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source in the hope of converting all the 
systems I have written into MS-DOS. 
Basically, the only differences in my 
programs were in clearing the screen and 
locating the cursor. 

However, I still run 99% of all my 
programs using CP/M. Why? It is faster. 
My programs are heavy on disk I/Os, and 
CP/M runs in half the time on my two 
floppy-disk systems. I was amazed! 

I have tried tweaking my system, using 
some of the suggestions made in your 
magazine. While throughput has im¬ 
proved, MS-DOS still takes twice as long. 
So, unless MS-DOS is improved in its 
disk handling, please keep us CP/M 
users informed. 

John H. Mosow 
Lincoln, NE 

Solving the storage problem 

Mr. Rich Downer’s problems with the 
size of the environment and the full 20- 
meg hard disk are easily solved (“Letters,” 
Sextant #22, May-June 1986). 

I assume he is using his entire hard 
disk as a C: drive, and the Zenith version 
of MS-DOS 2.1. Further, he appears to 
write a lot of small files. Unfortunately, 
the 2.1 version of MS-DOS stores all files 
as a minimum of 8K even if the file is only 
1 byte. This, of course, is utterly waste¬ 
ful. By partitioning the drive into four 
drives, C:, D:, E:, and F:, with one drive 
just below 8 meg and the remaining 
drives as 4 meg each, he will save an 
enormous amount of space. On drives of 
under 8 meg, files are stored as 4K files; 
on drives of under 4 meg, files are stored 
as 2K. 

Partitioning has its drawbacks, howev¬ 
er. One has to remember on which drive 


Coming Up in Sextant 

Probing the subconscious 
memory of the Z100 

The story behind the Z148 

Reviews of three approaches 
to IBM-compatibility 
for the Z100 

A fail-safe disk mount 
PROLOGUE for HDOS 

Why Turbo Pascal is on a roll 

Speeding up the H/Z89 

A C utility that does more 
than PRINT 


the programs are stored, and PATH can be 
long and complicated. 

The simplest way to solve the storage 
problem is to upgrade to PC-DOS 3.1 or 
3.2. When using a 20-meg hard disk, files 
are stored as 2K. Furthermore, programs 
to set the environment size in 3.1 and 3.2 
can be found on many bulletin boards. 

The use of PC-DOS works well with 
the Zenith 150, and it is substantially less 
expensive than the Zenith MS-DOS ver¬ 
sion. The list price of PC-DOS 3.1 is $90; 
3.2 is $95 and worth the extra $5. Both 
can be bought through mail order houses 
at a discount. Zenith MS-DOS 3.1 lists 
for $150, and discounts are not available, 
other than the standard HUG discount. 

Judson H. Spencer 
New York, NY 

Continuing eight-bit support 

We were delighted to see the premiere 
of the column “The Eight-Bit World” by 
Walter J. Janowski in issue #21. All of the 


other H/Z-related publications that we 
are familiar with have dropped coverage 
of 8-bit systems. Since neither of us own 
16-bit units, we have dropped our 
subscriptions to them. 

Our “old” H8/H19/H17 combination is 
very reliable; we have no intention of 
“upgrading” to an IBM-clone system. 

We feel abandoned by the rest of the 
H/Z world, but as long as Sextant 
publishes information on our machine, 
we will continue to subscribe. 

Thanks for the continuing support. 

Walter M. Scott, III 
Karen D. Morton 
Knoxville, TN 

Please send letters to: Editor, Sextant 
Magazine, 716 E Street, S.E., Washing¬ 
ton, DC 20003. Letters will be edited 
according to style and space require¬ 
ments. Due to the volume of mail 
received, we are unable to print or 
respond to every letter we receive. 


UP YOUR RAM 

ON YOUR H/Z COMPUTERS AND OTHER DISCOUNT ENHANCEMENTS 

256K D-RAMS, 150ns: $30 per bank of nine chips, or package priced as shown 
(120ns/$33) 

Z-100 Motherboard kit to maximize memory to 768K, Z-MAX only $49, with 27 
256K RAM’s for $129. 

Old board wiring by a local HUGger incl. parts, testing, and guarantee, $179 

Z-100 RAMBOARD by UCI, new version for 192K or 768K, 8mhz, RAMDISK 
software, 2MB/$599. Modifications are available to upgrade version 2.2 
boards and software to 768K boundary - please call. 

Z-150/160 Upgrade to 640/704K with PAL chip & 18/256K, $75, PAL only, $19 
1.2MB using PAL & 5 banks 256K with RAMDISK software (req. one solder 
jumper), $179. $129 with 3 banks 256K’s, or $49 for PAL and software only. 

Z-148 PAL to utilize 704K instead of 640K, $19 

Z-200 Memory Board, 128K/serial/parallel expandable to 1-1/8MB or 2-5/8MB, 
base price $269 

EASY PC - UCI’s three board set for complete IBM compatability, $549. 

16 color cable, $25. 96TPI driver, Kermit, or Mouse driver, $10. I/O board 
with IBM COM ports, game port & clock, $125. Single COM port board, $89. 

MATH CO-PROCESSOR SUPPORT, UCI daughter board for use with Easy PC or 
plain Z-100 motherboard. $69 

8087-2 math chip, 8mhz, $169 (UCI board & chip, $229). 80287-3, $199 

HARD DISK UPGRADES - CDR’s new disk controller for Z-100, discount 
priced, with or without hard drive internal or external, will build custom 
upgrade to your specs, can include “AT” floppies, etc. - CALL 

OTHER PRODUCTS: 

V-20 by NEC for faster 8088 execution, 8mhz version, $15. V-30, $19 

CP/M Emulation software, some Z80 instructions, with V-20 mode for 8080 
instruction execution, $30 

Z-100 speed-up kits, newly improved 8mhz version by UCI - call, 7.5mhz by 
CDR, $39 

CLOCKS - ZCLK daughter board clock for Z-100 by FBE, $79. Hyper Clock for 
IBM bus, $39 

“AT” type floppy drive that runs on REGULAR 5-1/4” PC controller, but reads/ 
writes “AT” format of 1.2MB storage, $169 

2400 baud U.S. Robotics modem, external or P.C. internal, $429 


Prices subject to change. Quantity 
discounts available. P.O.’s accepted 
from government, schools, and large 
corporations. Shipping and handling 
charges are $5 for small chip kits, 
$10 for large board sets, etc. Add 
extra $5 for P.O.’s, COD’s & A.P.O.’s. 



GRAYMATTER APPLICATION SOFTWARE 
1601 TOWNSHIP LINE ROAD NORRISTOWN, PA 19401 

(215) 279-4460 BOB GRAY 


Visit our booth at HUGCON ’86 
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COMPUTERS 

ZF-138-42R: Dual Drives, 640K RAM .$1450.00 

ZF-148-41R: One Drive, 640K RAM.$1100.00 

ZF-148-42R: Dual Drives, 640K RAM .$1300.00 

ZF-158-41R: One Drive, 640K RAM.$1589.00 

ZF-158-42R: Dual Drives, 640K RAM .$1789.00 

ZW-158-42R: One Drive, 640K RAM, 10.5 MB H/D 

$2389.00 

ZFL-171-42R: Dual Drives, 640K RAM .$1950.00 

ZF-241-81R: One Drive, 512K RAM, Color or 

Monochrome Card (Your Choice) ... $2900.00 
ZW-241-82R: One Drive, 512K RAM, 


20 MB H/D, Color or Monochrome Card 
(Your Choice) .$3700.00 

PLEASE NOTE: The above systems are strictly Zenith 
manufacture. If you wish to configure a system to your specifi¬ 
cations, additional savings may be realized. Please call or write 
us for a quotation. 


DYNAMIC RAM MEMORY 


4164 64K 150 NS. DRAM.QTY: 1 -50 $1.70 

41256 256K 150 NS. DRAM .QTY: 1-50 $3.70 


Prices of DRAM are subject to frequent change. 

Call toll-free for current prices. 

CENTRAL PROCESSOR UNITS 

INTEL 8087-2—8 MHz. Math Co-Processor .$199.00 

INTEL 80287—6 MHz. Math Co-Processor.$239.00 

NEC V20—8 MHz. Processor: Direct Replacement 

for the INTEL 8088 but 10-30% faster.$ 23.95 

PC COMPATIBLE UPGRADE ACCESSORIES 

HYPERCLOCK. Clock/Calendar and Software.$ 44.95 

INTEL ABOVE BOARD PC, 64K Expandable 

to 2 MB . $316.00 

EVEREX MAGICCARD w/2 Serial, 1 Parallel, 
Clock/Calendar, Game Port, Software, and 
0-512K Memory.$175.00 


Z100 UPGRADE ACCESSORIES 

C.D.R. Z100 Speed Module.$39.95 

SOFTWARE WIZARDRY’S RAMPAL 100 .$69.95 

FBE RESEARCH ZMF-100: Install Up To 768K 

On Z100 Motherboards #181-4917 Or Lower .. $65.00 

FBE RESEARCH ZCLK .$89.95 

Z100 COMPATIBLE HARD DISK DRIVES 

10 MB Hard Disk Drive With Zenith Controllers and 

Installation Hardware, 85 MS. AVG .$999.00 

20 MB Hard Disk Drive With Zenith Controllers and 

Installation Hardware, 85 MS. AVG .$1350.00 

30 MB Hard Disk Drive With Zenith Controllers and 

Installation Hardware, 40 MS. AVG .$1800.00 



EVERGRAPHICS CARD: High-Resolution 


Monochrome Graphics.$153.00 

VIDEO 7 MGA High-Resolution 

Monochrome Graphics .$199.00 

ZVM-1220-A:Non-Glare, Amber Monitor.$119.00 

ZVM-1230-A:Non-Glare, Green Monitor.$119.00 

ZVM-1240: Non-Glare, Amber Monitor, TTL.$169.00 

ZVM-1200-1 :Tilt Swivel Base.$ 17.00 

ZVM-1330: High-Resolution Color, RGB .$559.00 

ZVM-1360: High-Resolution Color, RGB, 

Long-Persistence Phosphor.$719.00 

ZVM-135: High-Resolution Color, 

RGB & Composite .$450.00 

Princeton SR-12: High-Resolution Color, RGB, 31 kHz 

Bandwidth (For Use With Sigma Color 400) .$559.00 

Everex Edge Monochrome Display Adapter.$325.00 

Sigma Color 400 Board W/PC Paint (640 x 400) .... $519.00 

Vutek EGA High-Resolution Color.$399.00 

NEC Multisync Monitor.$CALL 

Premier Technologies Z148 IVfe-Slot 

Expansion Board .$119.00 


Canon 


Laser Printer 

List $3000.00 Special . $2290.00 

Canon A40 Printer.$279.00 


TOSHIBA 

P351 Parallel .$1335.00 PI 340 Serial .. 

P351 Serial/Parallel 

$1367.00 PI 351 Parallel 
PI 340 Parallel .$ 631.00 P1351 Serial .. 

JUKI 

6100 Parallel . 

6300 Parallel or Serial. 


$ 631.00 

$1220.00 

$1220.00 


$ 473.00 
$ 786.00 


FOR YOUR INFORMATION 

Prices and specifications subject to change without notice. All 
hardware carries a 90-day warranty. Personal checks are held 
10 working days for bank clearance; money orders are 
accepted as cash. Please add 2% to your order to cover 
shipping and handling; any surplus will be refunded. Orders 
may be sent COD on request, cash or certified check only. 
Prices reflect a 2.8% cash discount; please add 2.8% to 
VISA/MC orders. Purchase orders accepted from businesses 
and educational institutions with prior credit approval. User 
group inquiries invited. Please call us Monday through Friday, 
9:00 A.M. to 5:00 P.M. EST, or write to RAM Technology, 427-3 
Amherst Street, Suite 265, Nashua, New Hampshire 03063. 
We appreciate your business and guarantee satisfaction. 



RAIV Technology 

427-3 AMHERST STREET, SUITE 265 
NASHUA, NEW HAMPSHIRE 03063 

1 800 662-0070 


In Alaska and New Hampshire: (603) 889-0633 
HOURS OF OPERATION: Monday-Friday, 9:00 A.M. - 5:00 P.M. EST 
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• Access more power and potential with your HEATH/ZENITH 
150 or 160 series computer! 

• Install up to 704K on your existing memory board! 

• Easily installed without soldering or permanent modification to 
your computer! 

• Cost effective: Upgrade requires only the Z-MAX 150 and 
inexpensive 256K Dynamic RAM! 

• Does not require the use of an expansion slot! 

• EGA compatible! $ 29 . 95 

RAM 

TECHNOLOGY 

427-3 AMHERST STREET, SUITE 265 
NASHUA, NEW HAMPSHIRE 03063 

1 800 662-0070 

DEALER/DISTRIBUTOR INQUIRIES INVITED 



Box of 10 With Lifetime Guarantee 


Nashua Diskettes: DS/DD, 48 TPI, Soft-Sectored 

or Hard-Sectored (Specify) . 

Nashua Diskettes: DS/DD, 96 TPI, Soft-Sectored 

or Hard-Sectored (Specify). Special! . 

Nashua Diskettes: DS/High Density, Soft-Sectored, 
600 Oersted Media for IBM AT and Compatible 
1.2 MB Disk Drives. Special! . 


$ 9.50 
$21.50 

$29.95 




EVERCOM INTERNAL MODEM, 300/1200 


Baud, Hayes Compatible, With 

Software; 1-Year Warranty.$199.00 

HAYES SMARTMODEM 300 .$165.00 

HAYES SMARTMODEM 1200 .$439.00 

HAYES SMARTMODEM 1200B W/O Software .$369.00 

HAYES SMARTMODEM 1200B W/Smartcom II .$415.00 

HAYES SMARTMODEM 2400 .$685.00 

US ROBOTICS PASSWORD 300/1200 .$215.00 

US ROBOTICS MICROLINK 1200 W/Telpac .$250.00 

US ROBOTICS MICROLINK 2400 W/Telpac.$420.00 

US ROBOTICS COURIER 2400 .$420.00 


10% DISCOUNT ON DYNAMIC RAM WITH PURCHASE OF ANY MEMORY UPGRADE ACCESSORY 
FOR YOUR HEATH/ZENITH 100/150/160/200 SERIES COMPUTER!! 


Z200 UPGRADE ACCESSORIES 


INTEL ABOVE BOARD AT, 128K 


Expandable to 2 MB . 

. $470.00 

INTEL ABOVE BOARD AT PIGGYBACK, 128K Expandable 

to 2 MB Expands Above Board AT to 4 MB ... 

. $233.00 

AT COMPATIBLE HARD DISK DRIVES 

Seagate ST4026 (20 MB Formatted), 

40 MS. AVG . 

$ 699.00 

Seagate ST4038 (30 MB Formatted), 

40 MS. AVG . 

$ 829.00 

Seagate ST4051 (40 MB Formatted), 

40 MS. AVG . 

$ 999.00 



SEAGATE 20 MB Hard Disk $526.00 
With OMTI Controller 


SHUGART 10 MB Hard Disk With OMTI 

Controller.$460.00 

SEAGATE 10 MB Hard Disk With OMTI 

Controller .$470.00 

TULIN 30 MB Hard Disk With OMTI Controller.$869.00 

SYQUEST 10 MB Removeable Media Hard Disk 
Drive With OMTI Controller, Mounting 

Hardware, Cables and One Cartridge .$949.00 

Additional Cartridges.$125.00 

MITSUBISHI DISK DRIVES 

M4851: 514" Half Height, 48 TPI, DS/DD .$125.00 

M4853: 5V 4 " Half Height, 96 TPI, DS/DD .$135.00 

M4854: 5W' Half Height, 96 TPI, 1.2 MB, 

Z200/IBM AT Compatible .$235.00 

M2896: 8" Half Height, 48 TPI, DS/DD, 

Shugart 850/860 Compatible .$375.00 



• Access the full power and potential of your HEATH/ZENITH 
150 or 160 series computer! 

• Install up to 1.2 MEGABYTES on your existing memory board! 

• Easily installed without soldering or permanent modification to 
your computer! 

• Cost effective: Upgrade requires only the Z-MEG 150 and 
inexpensive 256K Dynamic RAM! 

• Does not require the use of an expansion slot! 

• EGA compatible version available! 

$59.95 


RAM 

TECHNOLOGY 


427-3 AMHERST STREET, SUITE 265 
NASHUA, NEW HAMPSHIRE 03063 

1 800 662-0070 

DEALER/DISTRIBUTOR INQUIRIES INVITED 
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XTEND" 

The Fat Lap-Top IBM Compatible Computer. 
Developed for rugged factory use. 

Now available for the office. 

• 20 Megabyte Interned Hard Disk Drive • Dual-Tasking with Windows 

• Dual 5-1/4" Floppy Drives • Internal 300/1200 Baud Modem 

• (3) Unused IBM Half Card Slots • Terminal Emulation for DEC and IBM 



Specifications: 


18 Lbs., 13” x 10” x 8” 

Cast Aluminum Rear Cover 

Fan Cooled with Filter 

75 Watt Separate Power Supply 

20 Megabyte Internal Hard Disk 

Dual 5-1/4”, 360K Drives (IBM Compatible) 


11” Electro-Luminescent LCD Screen 

Full Size Keyboard 

10 Soft Function Keys 

640K Ram; 32K ROM 

RS232-C & Parallel Ports 

110° F Ambient 

115/230 Volts, 60 HZ, 75W 

2G’s Shock Operating 


6G’s Shock Not Operating 
MSDOS2.il 

NewWordTWord Processing 
Calculator, Calendar, Map, Clock 
Telephone Index, Auto Disking 
Easy Set-Up Routines 


Optional: 8087 math co-processor board; 512K memory board (996K total); 

KITS available to upgrade Zenith Z-171 or Pivot II computer, including 8087 math co-processor kit 




FBE Research: A 
Former Boeing Engineer 

Dave Brockman got a good price on a printer that wasn’t quite compatible with 
his H89. Making them work together led to providing support for thousands of 
users of’89s, ’100s, and 150s. 

Peter Ruber 



The inner sanctum at FBE—what Dave Brockman calls the ‘room of a thousand 
computers.’ You could tinker around here for months without being conscious of the 
passing of time. 


D. M. Brockman and his FBE Re¬ 
search Company of Seattle have been an 
active force in the manufacture of product 
enhancements for Heath/Zenith comput¬ 
er systems for a number of years. Dave’s 
first products were for the H8 and the 
H/Z89; his latest ones have been for the 
H/Z100 and the H/Z150. 

I’ll have to admit I’ve become a fan. 

My initial contact with Dave and FBE 
was the result of my interest in reviewing "S 
one of his products, Spooldisk 89. (See § 
“Spooldisk 89” in REMark, May 1985.) * 
Spooldisk 89 gave me a versatile printer “ 
interface, an “electronic disk” that held ^ 
128 kilobytes, and a spooler that would let | 
me get back to work on my ’89 while it 8 
printed out my files. 

Shortly after I started working with the 
board, I had a few questions. So, I picked 
up the phone and pestered Dave with 
some questions. It turned into a marathon 
conversation that burned up Ma Bell’s 
wires cross-country. We seemed to hit it 
off, so to speak. 

We called one another frequently and 
exchanged voluminous letters. It is from 
these conversations and letters, and final¬ 
ly interviewing Dave in person last fall, 
that I’ve pieced together this question- 
and-answer session. 

A quick look back 

I’ve never known Dave’s designs to fall 
into the “me-too” category. They’re often 
unique and interesting boards that 
achieve useful and practical results for 
their users. 

For those of you just meeting FBE, and 
for those of you who might have forgotten 
how long Dave’s been around, a quick 

Peter Ruber owns a contract food 
management firm. He has written and 
edited several books; he's also written 
many computer-related articles. 

Though he owns nine different 
computer systems, he prefers the H89 
over the rest. 


review might be in order. 

1967 Dave Brockman, an engineer at 
Boeing. 

1975 FBE Research Company, starting as 
part-time, “outside” work in computers. 

1980 CT. DVD, Dave’s first program for a 
Heath/Zenith computer. This was a de¬ 
vice driver written to let the H/Z89 com¬ 
puter running the Heath Disk Operating 
System (HDOS) talk to a Centronics 
printer. 

1981 The H89CTI board, a parallel- 
printer interface board for the ’89. 

1982 The H89UTI Utility Card, a multi¬ 
function board for the ’89; among other 
things, it gave the ’89 added interface 
capabilities and additional random-access 
memory (RAM). 

1982 The H89RAM board, a 16K memo¬ 
ry-expansion card. 

1982 The H8CTI board; a parallel inter¬ 
face for the H8 computer. 

1983 H89PIP Parallel Interface Port, the 
successor to the H89CTI board. 

1984 Spooldisk 89, which introduced my 
’89 to FBE. 


1984 Slot 4, a plug-in board that provides 
a fourth expansion slot on the right side of 
the ’89. 

1984 ZCLK, a clock/calendar board for 
the H/Z10Q. 

1985 ZMfTOO, a memory-expansion 
modification for the TOO. Two small cards 
plug into the TOO to allow it to use the 
newer 256-kilobit RAM chips as well as 
the 64K chips that came with the 
machine. 

1985 It’s a full-time operation. 

1985 MegaRAM-150, memory expansion 
for the H/Z150 and 160 IBM-compati- 
bles; a new FBE chip replaces the 
memory-decoder chip, allowing the T50 
to use 256K memory chips and gain a 
memory disk, as well. (The MegaRAM- 
150 is reviewed elsewhere in this issue. 
See Richard L. Mueller’s “From FBE: 
1216K RAM For Your T51.”) 

1985 ZP640 and ZP704, memory decod¬ 
er chips to let the 150 take 256K chips (to 
go up to 640K and 704K RAM, respec¬ 
tively): now combined into the ZP640 
Plus. 
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And besides all that, FBE has been the 
source of various pieces of support 
software and other work that would make 
this chronology altogether too long. It’s 
time to meet Dave. 

From Boeing to businessman 

Meeting Dave for the first time is a 
dwarfing experience for an interviewer. 
He’s six feet, eight inches high inside a 
300-pound frame. He’s a kind of Hulk 
Hogan in high-tech land, who is fond of 
what he refers to as “mind-rot” science 
fiction and a 1973 Porsche that he must 
surely need a giant shoe horn to get into. 
********************************** 
You spent eighteen years at Boeing. 
What made you decide to leave and 
devote yourself full-time to FBE? 

Well, thanks to the success of our 
ZCLK board, which is distributed ex¬ 
clusively by Heath/Zenith, our business 
had grown to such a point that I could no 
longer regard it as a part-time endeavor. 

I was also feeling claustrophobic after 
so many years. Boeing had become such a 
huge conglomeration of separate divi¬ 
sions, and the really exciting projects had 
become team contributions rather than 
individual effort. I’m afraid I’m too much 
of a loner to accept this kind of 
regimented way of life. FBE’s success 
finally allowed me the opportunity to 
pursue my own interest—which is de¬ 
signing computer enhancements. 

Now that you re on your own, so to 


speak, what major changes have you cre¬ 
ated at FBE? 

Nothing major. We put in a SaveNet 
line for long-distance service. Our 
monthly sales used to be in the dozens. 
Now they’re in the hundreds, and that 
means an added burden in providing 
technical support to those who need it. 

Eve always felt your manuals and 
supporting software were the model of 
clarity. 

That’s kind of you to say. But our cus¬ 
tomer base includes people with different 
levels of expertise, and those who are new 
to computers deserve a little extra hand¬ 
holding. 

What do the letters FBE stand for? Is it 
a mysterious acronym? 

Absolutely nothing. I just liked the 
sound of these letters. Now, I suppose, 
you might say they stand for Former 
Boeing Engineer. 

Starting out 

Did you start out working with 
computers or is this something you 
drifted into along the way? 

When I was young, my big thrill was 
amateur radio. I became a licensed ama¬ 
teur radio operator in 1957, when I was 
14. I qualified for a commercial Second 
Class Radiotelephone license in 1963, 
and received my First Class in 1965. I 
graduated from a “horse farm” (California 
State Polytechnic University) in 1965 
with a BS in electronics engineering and a 


specialty in communications (like tele¬ 
phone, radio, microwaves, and so forth). 

The school had a computer, off 
somewhere in a glass cave, to and from 
which students carried boxes of odd¬ 
shaped punched cards. Not me. 
Computers were junk. Radio communi¬ 
cations was it. 

What did you do after graduation? 

Let’s see—I took a job with Page 
Communications Engineers as a site en¬ 
gineer at an Army communications sta¬ 
tion on Midway Island. In 1967, I 
returned to the U. S. and spent a month or 
so travelling about western Canada in my 
“new” 1965 Porsche 356C. On the way 
home, I stopped in at Boeing, Seattle, 
and wound up spending the next 18 years 
there. 

Since we’re hack at Boeing, do you 
mind discussing what kind of projects 
you worked on? 

Not at all. I started out as a flunky 
engineer, as an “expert” in telemetry 
systems for use in testing airplanes. Lat¬ 
er, I worked on data acquisition and tape¬ 
recording systems. From there, I migrat¬ 
ed into analog electronics and then into 
digital logic. 

Falling in love with elephants 

Then I saw a computer. It was a Rolm 
1602, and it wasn’t in a glass cave and had 
no punched cards. It was just sitting there 
on a lab bench connected to a Teletype. 
And, through the Teletype, it talked! 
Amazing! 

It was running BASIC, and I wrote a 
little program. Boing! Suddenly comput¬ 
ers were great. Then I discovered DEC’s 
PDP-8 minicomputer and took a 
company training course on assembly- 
language programming for the PDP-8. 

I seem to recall that you mentioned in 
one of your letters that this started an 
extensive love affair with the PDP-8 
minicomputer. 

An obsession would be more like it. I 
discovered that Boeing’s maintenance lab 
was using a PDP-8/L computer (with 
DECtapes) to test and validate equip¬ 
ment after maintenance. I spent a lot of 
time down there, learning what I could, 
and eventually took over the engineering 
responsibility for the system. 

It was then that I decided that I had to 
have my own computer. I started reading 
the classified ads in Electronic News and 
got on several used-computer mailing 
lists. I joined the Amateur Computer 
Society and started receiving their news¬ 
letter. Stephen B. Gray was the founder 
of the ACS and the publisher. I’ve often 
wondered what happened to him. 

There were folks in the ACS that had 
bought surplus mainframes and were 
running them in their basements! I began 
to get ideas. 

I suppose that’s how you got that ele¬ 
phant in the corner. 

Yeah. I had been receiving flyers from 
Sonny Monosson’s American Used Com- 


Have a/ess tax/ng time w/t/j our upgrades 
youtoo/fiS..... 


vyyv 



Hard Disk system for ZENITH Z-171 Portable. 

fOMB. _ Sea// 

2QMB .. Sea// 

You bought your portable for convenience, not for hassles. 
So why doyou fuss with all those floppies back at the office 
or at home? Buy our hard disk system and alleviate your 
problems I 


* Shock Mounted Hard Drives for Z-138, Z-161. 

tOtfB. _ $749.00 ^AA/\/j 

TOmtx _ $849.00 “S iNEWIlf 

Will taka60 g’s of shockllll 






Hard Disk Drives for any Zenith Computer.. 
Z-89/90, Z—110/120, Z—151/158 
Z—138/148, Z-171, Z —241/248. 


Wa also sail support peripherals.. 


//you /rare a need Tex—Metres can f/// ft. 


Tex — Mat/cs 
Microsystems 


3059 W. 15th Suite 100 
Plano, TX 75075 
/2f4J985-/Sff 


All priest art fob Pluto, and include a 3% caeh cut count 
credit Cud purchase* and approved PO’t add 3JL 
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puters for some months, and I always 
scanned the equipment lists. But, alas, 
the prices were always too high. (What a 
joke!) But, in February 1973, the price of 
a PDP-8/S dropped to $1,200. It was still 
pretty steep, but I bought one. 

The DEC PDP-8/S contained 4,096 
12-bit words of memory and a serial (bit- 
by-bit) processing unit. It was (and is) 
slow—about 26 microseconds to add two 
12-bit words. I hooked it up to a terminal 
I had built out of a TV and a $50 ASCII 
keyboard, and a paper-tape reader. Re¬ 
member those things? 

Vaguely. I started with disks. 

It was a fun period. But the real excite¬ 
ment came from the learning experience. 
It was a prelude to my eventually becom¬ 
ing a Heath/Zenith computer nut. 

Starting FBE 

Where, in this time period, did FBE 
materialize? 

About 1975. A friend and I collaborat¬ 
ed on an “outside” design job. He did the 
design and I bought the parts using the 
contacts that I had developed working on 
my PDP-8/S. (I was designing and build¬ 
ing a lot in those days and needed parts.) 
FBE Research Company came into being 
for this project. 

Then I wrote a cross assembler for the 
Intel 8080 that would run on my 8/S, and 
also a simulator. I could write 8080 
programs and run ’em, too, and I didn’t 
even have an 8080 computer. Nobody 


did. I put the cross assembler (CAL-80) and 
the simulator (SIM-80) on the market 
through a PDP-8 user’s group newsletter. 
And FBE Research Company was really 
in business. 

How did you get acquainted with the 
Heath computers? Looking around, I see 
a ton of old hardware I remember from 
the old magazines — Wameco, Tarbell. 

Well, I was “desked” next to a chap, Al 
Feldman, a transplanted Austrian, who, 
in his spare time, worked as a technical 
translator. He was watching the computer 
boom booming away and was interested 
in word processing for his business. I 
asked around for a good, cheap computer 
and the word was Heath H89. So, in early 
1980, he bought one. (I put it together.) 
Then I bought one, and another friend 
(Larry Malchodi) bought one. 

Al also bought Heath’s word processor, 
Autoscribe, one of the worst word proces¬ 
sors ever written. (But of course we didn’t 
know that at the time and thought it was 
nice.) I was using RUNOFF on my 
PDP-8/I. 

Another PDP system? 

I would hate to tell you how many of 
them I managed to acquire. I was con¬ 
sistently broke. I even had one of the 
early hard-disk systems (before flop¬ 
pies)—a DF32. 

DEC made this monster. It had two 
platters, fixed heads, and could store a 
whopping (for 1969) 64K words total. 
That’s laughable by today’s standards. 


Anyway, the three of us infected our 
co-workers with H89itus. By the time the 
disease peaked, about 15 folks had H89s 
and Boeing had nine, two with hard disks 
from Magnolia Microsystems. 

Printers, device drivers , and the 

H89 

During the early part of this expansion, 
I met George Klos. He had also pur¬ 
chased an H89, quite independent of us. 
We became good friends, and he became 
a real booster for the H89, converting 
many to the cause. He has since retired 
from Boeing and moved on to the 16-bit 
world (a Z100 and a Z160). But we re still 
good friends, and he’s my favorite beta 
tester. 

Towards the end of 1980, we all 
(George, Larry, and me) decided to get 
printers. We bought three Centronics 
737’s at a “discount” price of $900 each. 
(Wow!) They were good printers, but a bit 
flaky, with a nice proportional-print 
mode. 

The 737 had a parallel interface which, 
of course, wouldn’t plug into the ’89. So, I 
designed an incredibly cheap and simple 
interface. I wrote a simple program to 
print files with it. We were all running 
HDOS at the time, so the next step was a 
driver. 

Since there was no documentation on 
how to write drivers, I disassembled a 
couple (by hand) that came with the com¬ 
puter and figured out how they worked. 


ZENITH/HEATH 161 PORTABLE COMPUTER 

ACCESSORIES 


WEATHERPROOF VINYL COVER $29.95 

PROTECT YOUR PORTABLE COMPUTER 
FROM RAIN; SNOW; AND DIRT WITH 
THIS BEAUTIFULLY CUSTOM DESIGNED 
SLIP-OVER COVER CONSTRUCTED OF 
HIGH QUALITY BLACK VINYL. ALSO 
CAN SERVE AS A DUST COVER WHEN 
COMPUTER IS NOT BEING USED . 

PROTECTIVE BACK PANEL $9.95 

ELIMINATE CONCERNS OF DAMAGING 
YOUR COMPUTER CONNECTOR PANEL 
WITH THIS EASY TO INSERT AND 
REMOVE PROTECTIVE BACK PANEL 
CONSTRUCTED OF A TOUGH ACRYLIC 
POLYVINYL MATERIAL. 




SPECIAL: $34.95 BOTH VINYL COVER AND BACK PANEL 


EDL products a services 

453 S McCARRONS BLVD■ROSEVILLE■MN■55113 
(612)-489-0051 


PLEASE SEND CHECK OR M.0. 
(ADD $2.50 FOR SHIPPING) 


□ WEATHERPROOF VINYL COVER - $29.95 □ PROTECTIVE BACK PANEL - $9.95 

□ WEATHERPROOF VINYL COVER AND PROTECTIVE BACK PANEL - $34.95 


NAME __ 

ADDRESS ____ 

CI TY ---- STATE _ ZIP 
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INEEll/BURNER 

EPROM-EEPROM-MICROCOMPUTER PROGRAMMER 

UNIVERSAL PROGRAMMING CAPABILITIES 

AT AN AFFORDABLE PRICE 

• Ultra Fast Programming - 2716’s in 16 Seconds 

. Programs & Verifies 8K thru 256K Single Voltage EPROMs 
. Erases, Programs & Verifies 2815, 2816 & 2817 EEPROMs 
. Programs & Verifies 8748 and 8751 Series MICROCOMPUTERS* 

• Programming Characteristics Selected by Convenient 

Personality Jumper Plug (DIP Header) 

• Program, Verify, Status, & Diagnostic Display with Tricolor LED 
. Serial Interface — 3, 4, or 5 wire — 1200 to 19200 Baud 

. Supports ACK/NAK, XON/XOFF and READY/BUSY Protocols 

NO SPECIAL SOFTWARE REQUIRED. Transfer disk files (Intel Hex or Motorola’S’Format) 
to EPROM with your system’s line printer or modem software. Transfer EPROM contents 
to disk .file with your system’s modem software. Or use the supplied software ** to transfer 
any binary or ASCII file to/from EPROM. 

PROGRAMS: 

2758 2716 27128 2815 8741*8748* 

2516 2732 27128A 2816 8742*8749* 

2532 2732A 27256 2817 X2212* 8751* 

2564 2764 68764 27C Series 8755* 

’Requires low cost personality adapter 

SOFTWARE AVAILABLE FOR: ** 

CP/M systems on 8” SSSD - many 5 J A formats 
TRS-80 Model I & III TRSDOS - NEW! TRSDOS 6.X 
Heath H8/H89 HDOS & CP/M 
ZENITH Z90 & Z100 CP/M - Z100 ZDOS - Z150 
KAYPRO II/IV/10/16/286/2000 
IBM PC, PC/XT, AT - many MS-DOS systems 
IntelliBurner Programmer with Software $ 299.00 

Stand-Alone RAM OPTION with 64K Bit RAM 
(Expandable to 256KBit) 8900 

RS232 Interconnect Cable 12.00 

IntelliBurner PC Boards, EPROM Plans & Software 99.00 

Low Cost “DumBumer” serial program¬ 
mers harness the power of your personal 
computer with the supplied software for full 
programming capabilities: 

DumBumer II Programmer for 28 Pin and 
24 Pin EPROMs and EEPROMs (with Software) $ 199.00 

DumBumer II Bare PC Board, Plans & Software 59.00 

16K/32K DumBumer for 24 Pin EPROMs (with Software) 149.00 

16K/32K DumBumer PC Board, Plans & Software 39.00 

Add $3 Shipping & handling. ($2 Bare Boards), CO.D.'s accepted; Foreign Orders add required postage. Specify Environment and Media Requirements. 

H8. H89. Z100 are ” Heath/Zenith; CP/M is ™ Digital Research. TRS-80 is " Tandy Corp.; IBM-PC, PC/XT, AT are " IBM; MS-DOS is “ Microsoft. 
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CUSTOM ELECTRONICS 

INCORPORATED 

1551 Sandra Drive 
Boulder City, Nevada 89005 
PHONE (702) 293-7426 


■ ! ! NOW SHIPPING with ALL BURNERS I ! I 

I TOOLKIT Software for Editing EPROM Information, I 
Plus HEX/MOTOROLA 'S’/Binary File I 

Conversion Utilities 

■ . I 

I Ultra Violet Products EPROM Erasers I 

■ Model DE-4 - Holds 8 EPROMS - Special Prices I 
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Then I wrote my own (ct.dvd), and FBE 
went into the printer-interface business. 

I called the interface board the 
H89CTI, and would have been happy to 
sell six. But we wound up selling them by 
the hundreds. It was discontinued in 
1983. 

Didn’t you also begin work on an 8" 
disk controller card around that time? 

Yes, I did. My little group decided that 
an extra disk drive would be nice, espe¬ 
cially an 8" drive because it offered more 
storage than the 5" 100K hard-sector 
Heath had introduced with the 89. I set 
about designing one. 

The ground rule was, no modification 
to the ’89 hardware or software. That was 
in July 1980. I had just got my disk con¬ 
troller working with my 8" drives under 
CP/M 1.4 when I discovered that Magno¬ 
lia Microsystems had a super disk con¬ 
troller card in the works. I dropped mine 
(I hadn’t learned yet that competition was 
possible) and moved on. 

You must have been a little disappoint¬ 
ed by your decision to cancel the disk 
controller. 

Yes and no. Time whizzed by I was 
selling so many interfaces and drivers that 
I had to give up my outside consulting 
work. And there was always a ton of work 
to do at Boeing. 

Then one day a guy came over with an 
Epson MX-80 and asked me to help him 
get it operational on the ’89, and we spent 
the afternoon getting it to communicate 
through the RS-232. You see, there 
wasn’t any driver for it. The next week, I 
went out and bought one for myself. It 
made the old Centronics 737 look sick. 
Later that year I became an Epson dealer, 
and sold printers and interfaces and 
drivers as a package. 

In 1982, we did the H89UTI Utility 
Card—which had two serial ports, a 
parallel port (special purpose, but OK for 
printer), a clock/calendar with battery 
backup, and a math-processor chip—and 
the H89RAM card, an alternative 16K 
memory expansion. (It piggy-backed 
over the top row of memory chips.) 

There was also the ill-fated H8CTI 
card, which nobody bought. 

The H8 was on its way out then, wasn’t 
it? 

More or less. It was overshadowed by 
the H89, a more sophisticated machine 
that lacked the H8’s expansion capability. 

If Heath had done to the ’8 what 
Trionyx has accomplished over the last 
few years, it could have survived as one of 
the most versatile personal computers 
around. 

Spooldisk 89 

You know my thoughts about Spooldisk 
89. Aside from Magnolia’s hard disk con¬ 
troller cards, I think it’s probably the 
most useful board ever designed for the 
’89. What led up to its design? 

Early in 1983, having a pocketful of 


money from the H89UTI card, I decided 
to do something interesting. I thought 
about what I’d like, and came up with a 
combination electronic disk and printer 
spooler/interface card, the Spooldisk 89. 

By then, I’d picked up a lawyer and an 
accountant. My lawyer suggested the 
name. The Spooldisk 89 was a little 
microcomputer on a card. It used an 8031 
micro (a member of the Intel 8051 fami¬ 
ly), and had 128K of memory and a 
parallel/serial printer interface. 

Unfortunately, about the time the 
Spooldisk 89 was ready for production, 
the supply of 8031 microprocessors dried 
up. It seems that the 8051 and its kin 
were the hottest microprocessors in his¬ 
tory, and Intel couldn’t keep up with the 
demand. Rats! 

The Spooldisk 89 finally hit the streets 
in April of 1984 when my order of 803l’s 
finally arrived. The Spooldisk 89 was in¬ 
tended to make a single-drive H89 into a 
practical machine to use as a word 
processor. 

I bought an old H19, upgraded it the 
hard way (I built my own H17 disk con¬ 
troller on a piece of Vector board) to an 
’89, stuck a Spooldisk 89 and an H89UTI 
in it, and took it down to Boeing for my 
personal use. I had grown tired of having 
to schedule time on one of the two Z89s 
we had available for our use. Seemed like 
everybody in the office was using them. 

As it turned out, I was the second 
person in our organization to bring his 
own personal computer to the office. The 
other guy had bought an Otrona (you 
remember them, don’t you?) for $4,000. 
My weird ’89 only cost me about $1,000. 

I wrote many a document for Boeing on 
that trusty old machine. 

That was your last board for the ’89, 
wasn’t it? 

And my most ambitious. A year after it 
came out, the price of 256K chips had 
dropped so low that I kicked myself for 
not designing additional circuitry into it 
so that I could substitute two banks of 
256K chips for two banks of 64K chips, 
and drop in a new ROM to control the 
8031. 

Maybe you should have, but I haven’t 
been constricted by the 128K memory. 
And I like the fact that I can use it to 
compose on, queue it for printing, and 
then reset the computer without inter¬ 
rupting the text flow to the printer. Is 
there anything else in the works for the 
’89? 

I don’t think there is much of a market 
for new ’89 stuff. We still sell the Spool- 
disk 89 at a steady pace, but not at the 
same rate we used to sell it. Occasional 
’89 stuff like C.D.R.’s Super RAM 89 will 
do well, but the market is drying up. The 
computer is now almost seven years 
old—a very respectable age, considering 
the pace with which new developments in 
chip designs and manufacturing tech¬ 
niques are evolving. 


The Z100 

So, you’re following the market by 
designing for the Z100 and for the Z150 
series of IBM-compatibles. 

We don’t have much choice, do we? I 
think the Z100 is a superior machine to 
the Z150. But all the new software is 
being written for the Z150 and the IBM 
market. The Z100 is in an awkward posi¬ 
tion. It’s sort of a transitional computer. It 
allows the owner of an H89 to transport 
most of his H89 CP/M software to the 
new system via the internal 8085 CPU. 
And they can use the faster, more sophis¬ 
ticated 16-bit 8088 CPU and MS-DOS. 

What Heath and Zenith should have 
done was to make the Z100 totally IBM 
compatible. They would have been on the 
market with an IBM-compatible a year 
earlier. But that’s hindsight. As it is, I 
don’t believe they sold as many ZlOOs as 
they did ’89s. And I think their IBM- 
compatibles sales are drowning the Z100. 

And the Z100 isn’t fully compatible 
with some of the specialized S-100 bus 
cards available on the market. Most of 
them could be made to work with it by 
either a firmware or software change, and 
the Z100 owners and potential owners 
could have access to plug-in boards that 
will out-perform a lot of stuff that’s availa¬ 
ble for the IBM—multi-megabyte RAM 
disks, high-resolution graphics, co¬ 
processing cards. Heath/Zenith should 
have adapted a few of them in order to get 
the ball rolling. 

But they didn’t. I believe their market¬ 
ing plans dictated the need to produce an 
IBM-compatible computer, and that tied 
up their engineering talent. 

What about the new Gemini and UCI 
IBM-emulator boards? 

They’re nice. We had a rep from Gemi¬ 
ni visit our local area HUG and give us a 
demonstration. I was really impressed. 
But look at the cost. For a few hundred 
dollars more you can buy a basic entry- 
level IBM-compatible from Zenith. 

Well, if you’re so hot on the ZlOO’s 
potential, why don’t you adapt some of 
those S-100 boards for this market? 

Three years ago, I would have jumped 
at the chance, but we didn’t have the 
financial resources to mount and adver¬ 
tise such a project. Now that we do, our 
current line of products—ZCLK and 
ZMF100 for the Z100 and the Mega- 
RAM-150 for the Z150 series—are selling 
so well that we are hard-pressed to keep 
up with orders. 

As it is, we no longer assemble our own 
boards. Our volume requires that we 
farm out the basic manufacturing to an 
outside firm. We then test each board 
individually, pack them and ship them. 
The same applies to our software support 
disks. 

I know that ZCLK—that little clock 
board for the Z100—has done very well. 
How is the ZMF100 board doing? 

The ZMF100 surprised me. I designed 
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Z FACTOR CHART 


Business Graphics 


PRESSURE, atmosphere 


Scientific Plotting 


GRAVTTY DATA 




Contouring 


Symbol Sets 


GOLDEN SOFTWARE, P. 


Box 281, Golden, CO 80402 - (303) 279-1021 


Exp. Date: 
Signature:. 


Mail to: Golden Software, P.O. Box 281 
Golden, CO 80402 

□ YES! Send your $10 demo disk. 

□ Please send me your free brochure. 

□ H/Z100 □ H/Z150-IBM 


Affiliation: 


Address: 


City:_St:_Zip:_ 

Printer or Plotter Model:_ 

□ VISA □ MC □ AM EXP □ PAYMENT ENCLOSED 
Acct. No- 


Name: 


GOLDEN SOFTWARE HAS\^\ 
THE GRAPHICS YOU NEED 


GOLDEN GRAPHICS SYSTEM plots two dimensional XY 
data, three dimensional XYZ data, or can process 
standard plotter instructions on a dot matrix printer. The 

GOLDEN GRAPHICS SYSTEM includes the following 
features: 

CONTOURING 

Up to 3,000 random data points (irregularly spaced) are 
read from the keyboard or from a data file to produce a 
contour map with in-line contour labels. All options such 
as frequency of labeled lines, map size, posting, contour 
limits, interpolation method (Kriging or Inverse Distance 
Squared) and titles are easily specified from a menu. 

3-D SURFACE PLOTS 

You may also interactively create perspective block 
diagrams. Up to 3,000 random data points (irregularly 
spaced) are read from the keyboard or from a data file to 
produce a three-dimensional surface. All options such as 
viewing angle, hidden line removal, titles and plot size are 
easily specified from a menu. All plots in this advertisement 
were created with the GOLDEN GRAPHICS SYSTEM. 

GRAPHS 

Interactively create XY graphs with linear-linear, log- 
linear, linear-log, or log-log axes. An infinite number of 
data pairs may be read from the keyboard or from a data 
file to produce a presentation quality graph. Bar charts, 
pie charts, and line graphs may also be created. 

PLOTTER COMMANDS FOR PRINTERS 

Convert your dot matrix printer into a plotter. Easy to 
understand plotter instructions that have been placed in a 


To order or obtain further informa¬ 
tion use coupon or call: 

1-800-972-1021 
(in Colorado: 279-1021) 

—Money back guarantee — 


Program Output 


Digitizing 


GOLDEN GRAPHICS 


SYSTEM.$299 

Printer/Plotter 
Demo Disk.$10 


(include printer/plotter model) 


VISA, MasterCard, American Express 
and purchase orders accepted 


file may be processed for output to a printer or plotter. 
Seventeen symbol sets are available for plot labeling and 
sign making. Character strings may be created from any 
symbol set, rotated to any angle, and scaled to any size. 
Plots can be created from any language. 


Requirements 

The only requirements are: H/Z100, H/Z150, IBM PC or 
workalike, DOS (any version), 128K, and a dot matrix 
printer or plotter. All plots are created directly on the 
printer or plotter to achieve the maximum resolution 
possible. This is not another print screen program; printer 
drivers have been developed for over thirty different 
printers for maximum resolution (120x216 dots per inch 
on the Epson MX-80). 
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it on a whim to allow my older Z100 to use 
256K RAM chips so that the user could 
have up to 768K of available memory for 
larger programs like Lotus. It is a very 
cheap and simple modification that 
resulted in orders for more than 600 units 
even before we could schedule advertis¬ 
ing for it. 

What's next? 

You seem to have developed a knack for 
practical enhancements. 

I suppose so. But if you’ll look back, 
most of our stuff had very practical appli¬ 
cations. I try to put myself into the com¬ 
puter user’s position by asking if this is 
something I can use, and will I get value 
for the dollars I’m spending? 

There’s a lot of repetitious stuff on the 
market—especially for the new ma¬ 
chines—and most of it is very expensive. 
Somebody’s got to pay for the color ads in 
Byte. I don’t hold with hucksterism. I’d 
rather have the customer come to me out 


of a real rather than artificial need. 
Maybe that’s not the right attitude? 

Tell me, Dave. What are some of the 
new products you have in the planning 
stageP 

That’s not a very sporting question, is 
it? But I promise that you’ll be the first to 
know. 

********************************** 

A quick update 

Changes in the computer industry 
follow what may be described as a pre¬ 
ordained pattern of natural product 
evolution—or chaos. So, I should give 
you an update on the discussion of FBE’s 
ZCLK board for the Z 100. At the mo¬ 
ment, it is still distributed exclusively by 
Heath/Zenith. But the Spring 1986 Heath 
catalogue shows it on “Last Call”—a 
Heathism for “There ain’t no more when 
the stock runs out” 

For the Heath/Zenith community, how¬ 
ever, there will be no shortage of ZCLK 


boards; the distribution rights will revert 
back to FBE Research. (Let’s hope that 
FBE will realign the price downward a 
bit.) 

I would also like to mention that one of 
FBE’s clock-board designs is going to be 
available for the Digital Equipment 
Corp. Rainbow computer. It has been 
licensed to an independent vendor, and 
the first year’s production run is antici¬ 
pated to be several thousand units; FBE 
has chosen not to manufacture the boards 
because of their involvement with several 
forthcoming products for Heath/Zenith 
computers. The vendor will handle the 
manufacturing at one of their factories in 
the Far East. 

Additional Information 

FBE Research Company, Inc. 

P.O. Box 68234 
Seattle, WA 98168 

206/246-9815 A 
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Announcing 

PERKS 

Version 2\!\ 


New! Cut/Paste Module! 
New! Typewriter Module! 

New! Variable Size Notepad 
Buffer (up to 64K)! 

New! Modem Module! 

New! Dialer Capability! 

New! Card File Module! 

New! Removable under both 
MS-DOS and Z-DOS! 

New! Additional Features in 
Existing Modules! 

Old! Still works with both 
MS-DOS and Z-DOS! 

Old! Still small in size (79K)! 
Old! Still only $69.95! 


“Shown above is an actual photo of Perks in operation, with Lotus 1-2-3 in the background. 
The main menu and windows for the notepad, calculator, ASCII table, calendar and card file 
modules are visible.” 

Now the leading Z-100 Desktop Utility is even better! 
Version 2 of Perks adds the most asked for additional 
features while retaining Perks' superior user friendliness, 
better documentation and compatability, ease of use, 
small size and ability to run under both Z-DOS and 
MS-DOS. If you have a Z-100, this is one program 
you can't afford to be without. And at it's low price 
of $69.95*, you don't have to! 


Perks is available at all Heath/Zenith Computers & Electronics Centers, many 
independent Zenith Data Systems dealers or directly* from: 

BARRY A. WATZMAN Microcomputer Systems & Consulting 

560 Sunset Road • Benton Harbor, Michigan 49022-7142 • (616) 925-3136 

Perks is a trademark of Barry Watzman. *Plus *4.00 for S&H, Michigan Residents add 4% sales tax also. 

















































The Independent Magazine for 
Users of Heath/Zenith Microcomputers 


Yes! I want to start my subscription to Sextant right away! 


Enter my subscription for: 

□ 12 issues for $29.91 
($34.50 to Canada) 

□ 6 issues (1 year) for $14.97 ($17.25 
to Canada; $21.00 overseas via 
surface mail, $35.00 via air mail) 


Name _ 
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Payment terms: 

□ Payment enclosed (checks must be in 
U.S. dollars payable on a U.S. bank.) 

□ Bill me ■■■■ 
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Expiration date _ 

Well start your subscription with 
Issue §24 (September-October 1986) 
unless you request otherwise. 

How did you obtain this copy of Sextant ? 
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2. □ Retail Store 5. □ Other 

3. □ Heath Store 
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Complete your Heath/Zenith system 
with a subscription to Sextantl 



The Independent Magazine for 
Users of Heath/Zenith Microcomputers 


Whether you use an H/Z100, 
H/Z89, Z90, H88, or H8— you’ll 
find articles in every issue which 
apply to your system. 

Explore CP/M, HDOS, Z-DOS, 
and MS-DOS capabilities in Sextant. 
Applications, programs, compatible 
hardware and software, and the 
latest developments in the Heath/ 
Zenith community are among the 
topics covered in every issue of 
Sextant. 

Regular Sextant features include: 

• “How-to” articles to help you 
enhance your system. Read how 
other users have altered their 


Or mail this coupon to: 

Sextant, Dept. S23 
716 E Street, S.E. 

Washington, DC 20003 

Please allow 6-8 weeks for delivery 

of your first issue. 


Your satisfaction with Sextant is 
completely guaranteed. If at any 
time you’re not completely satisfied, 
just let us know and your money 
will be refunded—even for the 
issues you’ve already received. 


systems to suit their needs—and 
how you can too. 

• Reviews of products from Zenith 
and independent suppliers, 
which can help answer your 
questions about hardware and 
software purchases you’re 
considering. 

• Short program listings—including 
utility programs and games— 
which you can use immediately. 

• Advertising by independent 
suppliers who support Heath/ 
Zenith systems. In Sextant you’ll 
find many products advertised 



that you just won’t find, anywhere 
else. 

• Coverage of community affairs. 
You’ll read about major events 
and personalities in the Heath/ 
Zenith user community, and what 
effect they could have on you. 

You can’t afford to miss all the 
information packed into each issue 
of Sextant. Your Heath/Zenith 
system just isn’t complete without 
a Sextant subscription! 


Get the information you need to get the most from your system! 
Start your subscription today! 

Call Toll Free: 800/341-1522 


(DATATEL 800™, for orders only, Monday-Friday 8 a.m -9 p.m., 
and Saturday 9 a.m.-5 p.m., Eastern Time) 
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Call First Capitol 

for the best prices 

and custom configurations 


CALL FOR 
OUR NEW 
CATALOG 


NEW! Fastcard IV 
Superboard for Zenith PC's! 

$ Up to 2 MB EMS memory 
$ serial, parallel, and game ports 
$ clock/calendar 

$ Ram disk/disk caching/print buffering 
$ Security password and diagnostics 



First 

Capitol 

Computer 


TgNITH 


Call for price 

data 
systems 


AUTHORIZED SALES AND SERVICE 


First Capitol Computer 
1106 First Capitol Dr. 
St. Charles, MO 63301 
(314) 724-2336 
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Microsoft Word, 
Version 2 

Some Z150 purchasers got Word thrown in at no extra charge. Our first 
review suggested that’s about what it was worth. Microsoft made some 
improvements, added some features, and offered an update for $50. 

So it’s time for a second look. 

Freddy Sweet 


When I sit down at my Z150 and load 
practically any word processing program, 
I feel as if I am taking part in some 
modern miracle. This assemblage of cold¬ 
looking cream-colored boxes allows me to 
type and move text around almost effort¬ 
lessly. That fact thrills me so much that I 
willingly accept bugs, glitches, and gen¬ 
eral weirdness in all kinds of word 
processing software. 

That doesn’t mean I don’t scream at the 
machine and pound the keyboard when I 
am unable to make the software do what I 
want it to—particularly after long hours of 
trying to make the words come out right 
in my head. By and large, though, I am a 
very charitable, almost reverent user. 

But I am also fickle; like many other 
writers, I am always looking for the per¬ 
fect word processing program. 

And what would be perfect? Some¬ 
thing invisible. Something like a pane of 
glass on the surface of the subconscious 
mind. A window through which one has a 
clear unobstructed view of reality. In 
other words, a system in which nothing 
mechanical gets in the way of the creative 
process. 

The word processing program I use 
most often is Microsoft Word, running 
under version 2 of the Microsoft Disk 
Operating System (MS-DOS). Although I 
love the way it works, I’m the first to 
admit that Word is not perfect. Because 
of some of the problems in version 1, I 
anxiously looked forward to the update. 
Now, after using version 2 for several 
months, I fear that I have mixed 


Freddy Sweet holds a Ph.D. in 
comparative literature from the 
University of Michigan. He’s also a 
graduate of the London Film School, 
and since 1977 has worked in the film 
and television industry as a writer, 
producer, director, cameraman, 
editor, etc. 


emotions: gratitude and disappointment 
and some distress. 

I am grateful that Microsoft has been 
able to improve in so many ways a basical¬ 
ly excellent program. I am disappointed 
that its major annoyance, the way it 
paginates documents, is not much im¬ 
proved. I am distressed that by adding 
many features, they have slowed down 
some of the operations to a snail’s pace. 

(Version 3 of Word was announced this 
April. Although this is strictly a review of 
Word version 2, my responses have 
remained essentially the same in my first 
work with version 3. For some particulars 

l have mixed 
emotions: gratitude 
and disappointment 
and some distress. 

on version 3, see the comments accompa¬ 
nying this article.) 

Several of the improvements Microsoft 
has made in version 2 make this piece of 
software approach the idealized state of 
invisibility; they make working in Word a 
pleasure: 

1) There are now more lines available on 
the screen for text. 

2) It is now possible to move into the 
operating system and into other pro¬ 
grams while working in Word. 

3) There is much clearer documentation, 
making it easy to find things in the 
manual—things which in many cases 
have been part of Word all along. 

Then, once your document is finished, 
two more improvements make it even 
easier to produce very professional¬ 
looking documents: 

1) There is an 80,000-word spelling 
checker/dictionary; and 


2) The update provides much broader 
printer support. 

The suggested retail price of version 2 
is $375; for those of you with an earlier 
version, the update will cost $50. 

Before going into details about version 
2 in comparison with version 1, some 
background might be in order for those of 
you who may not be acquainted with 
Word. (You also might want to look at 
Sextant #14, January-February 1985, for 
David R. Felstul’s review, “Microsoft 
Word and Mouse: Do They Click? ”.) 

Word's way of doing things 

Word processing programs are usually 
very similar when it comes to text entry; 
typing is typing, after all. The differences 
show up in such things as cursor control, 
movement through the entire document, 
and giving instructions to the word 
processor itself to do such things as a 
global search and replace. Many of you 
may have strong preferences for one or 
another way of handling things. 

For global changes, for instance, some 
word processing programs employ a 
command mode; commands are typed in 
at a command line, much as you would 
give commands to the operating system. 
Similarly, print-formatting commands 
are included as separate lines of text in 
your document, usually started with a 
period, or “dot.” 

Other programs are almost exclusively 
menu driven; in some, you move the 
cursor to a choice or type a letter indicat¬ 
ing it, then it asks you to type in the word 
you wish to find. Others go midway: a 
control key or Alt key is used to indicate 
you wish to search; you then type in the 
word to be found. And the special func¬ 
tion keys may also be used for any num¬ 
ber of purposes. 

Cursor control might be either by the 
arrow keys or by the WordStar conven¬ 
tion of CTRL-E, -S, -D, and -X—perhaps 
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Word requires the user to devote many 
hours learning how to uncover some of its 
vast hidden powers. Yet, after that hard 
work, Word really comes into its own. 

If you are used to WordStar, you may 
not ever have used the arrow keys or the 
special-function keys. In that case, you 
may find Word a bit much in its demands 
on you to move your fingers all over the 
keyboard. And if you like Displaywrite 
with its hierarchical menus within 
menus, then you may find the freewheel¬ 
ing feel of Word somewhat disorienting. 
But if you want the richness that can be 
provided by using the entire keyboard 
and a mouse, then you will appreciate 
Word’s design philosophy. 

If you like seeing on the screen exactly 
what you’ll get on the printer, then you’ll 
absolutely love Word. And the process 
is easy. 

For instance, in a few keystrokes I 
could call this paragraph onto the screen 
and make it so that it would later print out 
with, say, one and a half spaces between 
lines. 

And there are no distracting print or 
formatting codes on the screen—as there 
are with WordStar and many other 
programs. Text to be printed centered 
and in boldface shows up centered and in 
boldface; you don’t get just ordinary text 
preceded and followed by special codes. 

Moreover, you will never have to exit 
the program in order to format or re¬ 
format the document for the way you 
want it to look when printed. 

Copy-protection and system 
considerations 

When I bought my Z150 in late 1984, it 
came with a free copy of Word version 1; 
that particular implementation was cus¬ 
tomized for the Zenith and came with its 
own special documentation. While not 
“generic’’ MS-DOS, version 2 of Word is 
intended to run on all computers compat¬ 
ible with the IBM Personal Computer. (It 
does not, however, run on the Z100.) 

Version 1 could make do with 128K of 
memory; version 2 needs at least 192K. It 
needs a total of 256K in order to use the 
dictionary and gain access to the operat¬ 
ing system and other programs from 
within Word. 

Since acquiring the T50,1 have souped 
it up simply so that it could run Word 
better. I started with 320 kilobytes of 
random-access memory (RAM); I added 
another 320K on a multifunction board so 
that I could work in a phantom drive 
C: —just so Word wouldn’t have to refer so 
often to a physical disk as I worked. 

I needed the speed of the RAM disk 
because Word does tend to be slow in 
some functions. There is nothing more 
frustrating to me than being able to 
outtype the software (at my usually plod¬ 
ding 60 words per minute)—and being 
forced to wait for the disk to chug before 
the letters I just typed are displayed on 


even both. Some programs use a mouse. 

Microsoft Word is designed to make 
use of practically all these methods. Only 
the command mode is absent. To do its 
job, Word uses combinations of mouse 
manipulations, function keys, and the 
control, Alt, and shift keys in conjunction 
with the numeric keypad. 

At the base of this eclectic design phi¬ 
losophy is the desire to provide users with 
as much flexibility as possible so that they 
can adapt the software to their particular 
needs. Also, there seems to be the as¬ 
sumption that even if performed in some 
sterile office, word processing should 
be fun. 

Some procedures in Word are very 
simple. It is easy to enter and delete text, 
and to highlight it for moving or copying. 
For the more common print-formatting 
commands—such as underlining, bold¬ 
face, or italics—it is simply a matter of 
highlighting the desired words and then 


typing Alt-u, Alt-b, or Alt-i. 

You can use both the mouse and the 
arrow keys for cursor control and select¬ 
ing menu items. In most cases, using the 
mouse with menus involves clicking ei¬ 
ther the left or right mouse button while 
the mouse cursor is located in some 
marked-off part of the screen. To move 
large distances within the document, for 
instance, the mouse is clicked when its 
cursor is placed on a bar that is part of the 
frame of the display. Put it about three- 
quarters of the way down the bar, say, and 
you’ll be taken to a point about three- 
quarters of the way through the file. 

A mouse is not required; some users do 
not even have them. Nonetheless, use of 
the mouse makes many of the operations 
much easier. With the mouse highlight¬ 
ing text, for example, selecting items 
from menus is almost effortless. 

It is only when very detailed work for 
formatting and printing is needed that 
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the screen. So I installed the additional 
memory and created a C: drive using 
RAM-disk software. 

Both version 1 and version 2 of Word 
are copy-protected, so a copy of the 
program has to be in the A: drive. The 
Word manual tells you which of Word’s 
files can be copied to the RAM drive. But 
occasionally some operations still require 
the program to go to the disk in A:. (This 
does not apply if you use Word version 3, 
because it is not copy-protected.) 

Packaging 

Version 2 of Word comes nicely pack¬ 
aged in a plastic fold-out box, which later 
doubles as a stand for documentation or 
for manuscripts. Also provided are an 
exquisite manual, a plastic keyboard tem¬ 
plate, a quick-reference guide, and five 
diskettes. These disks are: 1) the 
program, 2) a back-up copy of the 
program, 3) a utility disk, 4) a dictionary, 
and 5) a tutorial. 

Some improvements over version 1 

One of the best features of Word has 
been its windows, the ability to work with 
up to eight different files on the screen at 
the same time. 

The main work area (or window) now 
allows for 22 lines of text, three more than 
in version 1. This is made possible simply 
by allowing the user to drop the main 
menu out of sight. (Until version 2, Word 
dedicated four additional lines to its main 
menu.) The menu reappears with the 
click of a mouse or with the hitting of the 
Escape key. 

Gaining these extra three lines of text 
means that the windows are larger and 
much easier to manage. Having the op¬ 
tion of getting rid of three menu lines may 
not seem like much. For me it is a bless¬ 
ing, however, since I like to see as much 
of the page as possible. 

In word processing, I prefer an un¬ 
cluttered screen. WordStar and Volks- 
writer have always appealed to me be¬ 
cause they leave so much of the screen 
open for writing and editing text. But 
Word requires working within a frame, 
literally a double line that encloses the 
entire work area. 

This frame was not designed as a pretty 
ornament; as indicated above, it responds 
to the mouse, allowing for scrolling and 
division into windows, among other 
things. This frame uses up two of the lines 
on the screen. Now I wish Word would 
give me the option of eliminating the 
frame when I am not using the mouse. 

I am even considering investing in a 
high-resolution graphics card so I could 
be able to see 43 lines (instead of 25) 
displayed on the screen. 

Ability to run other programs 

In version 1 of Word, a mysterious 
category was included in the main menu. 
It was the “Library.” Selecting it produced 


the message that it was reserved for fu¬ 
ture use. Now the future is here. 

Library, as a menu option, is available, 
and it is a passageway to other programs 
while only temporarily suspending word 
processing. It allows for access to 
the dictionary, an automatic hyphenation 
program, and the operating system, as 
well as other programs, such as BASIC. I 
use it all the time to copy documents from 
B: to the RAM disk. 

The ability to run the operating system 
is particularly important when working 
with large files. I often tend to forget 
about my disk capacity, and find myself 
with a message saying “document disk 
full”. Now that I can run MS-DOS, I can 
exit the program and erase a backup file 
or two, save the file that I am working on, 
and escape from a possible problem. 

There is one limitation to this new 
feature, however. As far as I have been 
able to figure out, it is possible to do only 


one operating-system operation before 
being forced back into Word. So, in order 
to view a directory of disk B: and erase 
two backup files, it is necessary to exit and 
re-enter Word three times. 

Now that is annoying. I would like to be 
able to stay in MS-DOS for as long as I 
need to and then re-enter Word at my 
leisure. This may be something that is 
possible, but I have not yet figured out 
how to accomplish it. 

The dictionary 

Version 2 comes with a very useful 
80,000-word dictionary. For a writer, it is 
like having a proofreader at your side. You 
can call up the dictionary at any time you 
wish; it will check your document for 
misspellings and typos in words longer 
than two letters. 

Unlike some dictionaries on the 
market, this one does not run as you type. 
So it cannot flag misspelled words as you 
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type them in. But once the dictionary is 
called up through the Gallery menu, it 
saves the entire document and runs it 
through the spelling checker at that time. 
It will run the entire document through 
three different word lists and make 
corrections at the tap of a key. 

The spelling checker is one of the real 
strong points of the update. A good dic¬ 
tionary for your word processor could 
cost you almost as much as the $50 price 
tag for the update. If for no other reason 
than the dictionary, I would recommend 
that version 1 owners upgrade to 
version 2. 

Printer support 

When it comes to printing, Word is in 
its element. It is designed to drive practi¬ 
cally every printer on the market now and 
in the immediate future. It works better 
with laser printers than any other 
program, since it takes advantage of the 
variety of fonts and formats laser printers 
have to offer. 

For those of us without laser printers, 
however, version 2 of Word has still made 
our lives a lot easier. The utility disk now 
includes a list of over 50 printers, includ¬ 
ing my Brother HR15, a printer not 
supported by the earlier version. 

Previously, I was forced to run the 
Brother using a Diablo configuration, and 
the results were far from spectacular. I 
was never able to get the proportional¬ 


spacing daisywheel to underline text in 
the right place. But now the propor¬ 
tional-spacing wheel is supported for my 
model of printer. By setting up a style 
sheet and coding each of the different 
daisywheels I use, I can produce ex¬ 
cellent copy almost with ease. 

Once the program is configured for a 
particular printer (and a specific font 
within that printer) everything is then 
automatic. For instance, in order to use a 
daisywheel with proportional spacing on 
my Brother printer, I select that particu¬ 
lar font and a suitable style sheet. Then 
that typeface gives me everything I need, 
even underlining that is proportionally 
spaced and doesn’t extend beyond the 
words I have selected. 

Not all word processors are as generous 
as Word in the number of printers they 
support. Some of you, then, may be used 
to accessing printer-hardware features by 
embedding the appropriate Escape or 
control characters in your text file. Un¬ 
fortunately, I do not know of any way to do 
so in Word. 

However, I don’t think that too many of 
you will find yourselves overlooked in the 
list of supported printers. Even if you are, 
though, there may still be hope. Accord¬ 
ing to a review of Word in PC World, the 
Microsoft Special Interest Group on 
CompuServe has a menu-driven program 
to automatically create an MS-DOS de¬ 
vice driver to interface Word to any 


printer. (See Burton L. Albertson’s “And 
the Word is Good,” PC World, September 
1985, p. 182.) The program is called 
WORDPR. BAS; I have no experience with 
it, so I cannot comment, but drivers 
produced by it reportedly support all 
print enhancements except proportional 
spacing. 

Style sheets 

Style sheets are some of the jewels of 
Word. They allow the user to design 
pages that look typeset by assigning dif¬ 
ferent fonts, formats, and layouts to 
different parts of the text on the same 
page. Style sheets are extremely useful 
when typing memos, outlines, business 
forms, and letters, and they ensure that 
all memos will have a uniform look 
to them. 

A style sheet is a pre-structured format 
that can be applied to any document. 
Word comes with several style sheets on 
disk for outlines, memos, and business 
letters. In the manual and on the tutorial 
disk there are clear instructions for learn¬ 
ing how to create personalized style 
sheets. 

Let’s say in my business letters I often 
want paragraphs that are double spaced, 
with all the text in bold. I can create a 
style sheet to do this. I would then name 
that style sheet, perhaps LETTER. STY, and 
then indicate the particular formatting 
instructions with a one or two letter code, 
perhaps “bd” for bold-double. 

Once the style sheet is created, it is a 
simple matter of typing the Alt key and 
the key code—in this case “bd”—to apply 
its particular characteristic to the para¬ 
graph. The menus make it easy to create 
style sheets, store them, and attach them 
to particular documents. 

Style sheets can be used for attaching 
formatting characteristics to characters, 
paragraphs, or entire documents. I use 
style sheets all the time for the very 
specific format requirements of motion 
picture screenplays. I have coded “n” to 
set up for character names and “d” for 
dialogue. By typing Alt-n, my cursor 
jumps to the middle of the screen where I 
can type in a character’s name. With 
Alt-d, I am ready with new margins to 
start typing what my character says. 

I make it even more convenient for 
myself by using the Glossary that is part of 
the Word program. This is a keyboard 
macro facility; that is, I can pre-set text to 
be input into the document whenever I 
direct. I code each of my characters with a 
particular letter and include the specific 
style sheet attribute along with that 
letter. Then when I want a character to 
speak, I just hit F3 and that character’s 
letter code. With those two keystrokes, I 
can make a given name appear exactly 
where I want it in the middle of the page 
and reset new margins so I can enter the 
dialogue. With another two keystrokes, I 
can change character name again and be 
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New Features of Version 3 


Version 3 of Microsoft Word 
claims nine new features: 
•Headings in an outline can be 
linked to the text of a document. 
Changing the order of the 
headings will move the appropri¬ 
ate paragraphs of text around. 
•Index entries in a document can 
be used by Word to generate an 
index. Headings can be gathered 
into a table of contents. Word can 
also list all inclusions, such as 
photos or figures. 

•Various operations can be 
performed on individual columns 
of text in a table. 

•Lines or paragraphs of text can be 


sorted. 

•Mathematical operations can be 
performed on numbers within the 
text. 

•Columns of paragraphs can be 
created, with corresponding para¬ 
graphs side-by-side even if they 
differ in length. 

•Documents can include sections 
of text that can be suppressed or 
displayed on command. 
•Appropriate sections of the Word 
tutorial can be invoked from within 
Word. 

•Several numbering patterns are 
available for automatic numbering 
of headings or paragraphs. 


ready to type in the dialogue. 

One thing the manual doesn’t tell you 
is that style sheets are the grease that 
makes everything in the system flow 
more smoothly, especially on a laser 
printer. When Word saves a document, it 
doesn’t automatically save all of the for¬ 
matting instructions I wish to give the 
printer. If there is no style sheet attached 
to a document and I need to reprint the 
document at some later date, I have to 
reset much of the formatting information. 
Without a style sheet, for example, Word 
doesn’t keep track of how I want my pages 
to be numbered. But if I have defined a 
style sheet with all of this information, it 
is a simple matter of applying the style 
sheet to the document I want to print. 
Then Word honors even my most 
detailed instructions. 

I find I use style sheets all the 
time—just to make sure that options such 
as bold, underlining, superscript, sub¬ 
script and italics always come out just 
right on the printer. 

The tutorial 

One of the diskettes contains a tutorial 
program that is a model of interactive 
learning; it is ideal for the beginner. 

The tutorial is particularly useful since 
Word seems rather forbidding to the 
uninitiated, with all of its strange termi¬ 
nology, such as “Glossary,” “Gallery,” or 
“Library.” One doesn’t simply save a file, 
one Transfers, then Saves it. One doesn’t 
simply delete text, one deletes to “Scrap,” 
from which one can insert back into the 
text. By providing a tutorial with version 
2 of Word, Microsoft has made the 
program much more accessible. 

The tutorial program is also useful for 
those of us who have been using the 
program for a while. It makes it much 
easier to learn some of the advanced 
features, such as merging, running 
headings, footnotes, style sheets, and 


Glossaries. 

The tutorial program does not include 
instructions on the use of the mouse, but 
the mouse commands are, for the most 
part, easier than using the menus. The 
use of the mouse is easy to learn, espe¬ 
cially with the plastic keyboard template 
supplied with the package. 

The template 

The keyboard template is very handy, 
and fits over the standard IBM keyboard 
as well as the keyboard supplied with my 
Z150. It is a two-sided affair. On one side 
it lists uses for the special-function keys 
and the cursor keys, character formatting 
(such as underlining and italics), para¬ 
graph formatting (such as centering and 
changing margins), and commands to 
move text around in the document. 

On the other side of the plastic tem¬ 
plate are short descriptions of over thirty 
mouse activities. 


I find this template very useful and a 
definite improvement over the little 
paper foldout that came with version 1 
of Word. 

Documentation 

The earlier manual was disorganized 
and not very well indexed; it took a great 
deal of time to figure out how to use the 
program. Now an improved, beautifully 
designed and superbly printed manual 
reveals all of the program’s little hidden 
treasures. The text is very clear and is 
filled with many handy examples and 
helpful hints. 

The problem of pagination 

Unlike other word processing pro¬ 
grams I have used, Word does not 
paginate as it goes along. The ruler or 
status lines at the top and side of the 
screen do not indicate what page you are 
on or what line you are on on the page. 
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To divide a document into pages, the 
user must submit to a very tedious proce¬ 
dure. It is necessary to hit the Escape key, 
select “print,” then “repaginate” Two 
options are then presented: 1) let Word 
paginate the document automatically; or 
2) confirm each page division Word 
makes. 

In version 1, you had to take what 
Word gave you. If you didn’t like what you 
got, you would have to go back into the 
document and add a carriage return here 
and there in the hope that the pages 
would come out the way you wanted 
them in the first place. 

So, the option of confirming Word’s 
choices is an improvement over version 1, 
in which pagination was total guesswork. 
But the repagination process is very time 
consuming and cumbersome. 

Heaven help you if you accidentally 
confirm a page break and want to back¬ 
track to correct it. Not possible. It will be 
necessary to start over once again from 
the first page of the document. On very 
long documents, this procedure is most 
annoying. 

There is one incomprehensible feature 
tied to the repagination problem: just to 
print one page somewhere in the docu¬ 
ment, the document has to be entirely 
repaginated up to the selected page. 
When it reaches the page you want to 
print, it stops repaginating and begins to 
print that page. 
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In other words, when you choose to 
print a particular page, let’s say page 25 of 
a 30-page document, Word tells you it is 
repaginating each of the pages up to 25. 
That is true even if it just repaginated a 
few minutes earlier and no changes have 
been made to the document. This 
process, of course, seems to take forever. 

Then, after the document has been 
repaginated, Word still doesn’t tell you 
what line you are on on a page. For me, 
knowing where I am on the page is ex¬ 
tremely important—especially when lay¬ 
ing out tables or title pages, or preparing 
text for brochures with illustrations, 
where an accurate line count is essential. 

In the past year, I have spoken to sever¬ 
al writers and screenwriters who, after 
using Word for a while, gave up and went 
back to WordStar. The reason was always 
the same—pagination, or lack of it. I 
hope Microsoft provides future updates 
with an option for pagination and line 
counts while text is being entered in the 
document. 

There may be a purpose behind Word’s 
pagination. Kenneth W. Daniel covered 
Word in “The Quest for the Ultimate 
Word Processor.” (See Sextant #18, 
September-October 1985.) He pointed 
out that Word is intended to serve as 
a typesetting word processor driving a 
laser printer—which requires it to be 
very sophisticated in keeping track of line 
and character spacing. Daniel suggested 
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that, “Apparently, this extra sophistica¬ 
tion is what drives Word to manual 
repagination.” 

A new problem 

Because Microsoft has added new 
features, and has generally made Word a 
larger program, some of Word’s opera¬ 
tions are much slower in version 2 than 
they were in version 1. For example, to 
save a document takes more than twice as 
long with the upgraded version. My orig¬ 
inal file for this article (about 14K) takes 
about 20 seconds to save in version 1.10, 
but it takes about 50 seconds to do the 
same task in version 2. 

I’ve worked with documents as large as 
130,000 bytes and waited a good five 
minutes for the document to be saved. If 
you have a long document, say 25 or 30 
pages, then plan on taking a break after 
you have told the program to save the file, 
or else you will be sitting in frustration at 
your desk. 

The documentation recommends sav¬ 
ing the file every 15 minutes, but I don’t 
know too many people who can sacrifice 
five to ten minutes an hour watching a 
very slowly chugging disk drive while 
waiting for a document to return to the 
screen. So I find I save files less frequently 
than I should, even though I know I am 
courting disaster. 

Overall recommendation 

Despite the problems of pagination 
and the slower speed of some functions, I 
would still highly recommend this up¬ 
grade to all previous users of Word. The 
dictionary and beautiful manual alone are 
worth the $50 price of the upgrade. 

And I would continue to recommend 
Word to people looking for a word 
processor for the first time. But I would 
caution new users that they must be will¬ 
ing to invest a number of hours learning a 
strange lexicon, and that they must be 
prepared for frustration in dealing with 
the pagination problem. 

I highly recommend Word for anyone 
interested in getting the best possible 
results in print. Microsoft Word is the 
word processing program that works best 
with a wide variety of printers, including 
laser printers. It is on the printed page 
that Microsoft Word approaches that 
dreamed-of state of perfection. 

Ordering Information 

Word version 2 (IBM compatibles 
only), $375; update for registered 
owners of version 1, $50. Word version 
3, $450; update for registered owners 
of version 1 or 2, $75. 

Microsoft Corporation 

13221 S.E. 26th Street, Suite L 

Bellevue, WA 98005 

Orders: 800/426-9400; in Washington 

and Alaska, 206/882-8088 

Technical information: 206/882-8089 A 


Need a PAL® 
r A For Your Z-150? 

MegaRAM-150 ™ package allows five 
banks of 256K RAMs to be installed 
on standard memory card for over a 
megabyte of total memory. Resulting 
memory organized as 640K/704K 
main and 512K software controlled 
overlay. Simple installation requires 
no soldering. Includes software 
Device Driver to use overlay memory 
as 512K RAM disk. $49.95 each ppd. 

ZP640 PLUS replacement for U455 
PAL® allows two banks of 256K 
RAMs and two or three banks of 64K 
RAMs to be installed on standard 
memory board for 640K or 704K total 
memory (size selected by J401 
jumper). $24.95 each ppd. 

COM3 package changes COM2 serial 
port to new port address (3E8H) and 
thus allows total of three serial ports. 
COM2 assumed to be on internal 
modem card or similar device. 

Printer driver software included. 
$39.95 ppd. 


FBE Research Company\ Inc. 
P.O. Box 68234 
Seattle, WA 98168 
(206) 246-9815 

PAL® is a trademark of Monolithic Memories Inc. 
VISA and MasterCard Accepted. 


HEATH/ZENITH 
88,89,90 PERIPHERALS 



REAL TIME 
CLOCK 

Price $130.00 with 
Batteries 

Shipping & 
Handling $5.00 
$114.00 without 
Batteries 



16K RAM 

EXPANSION 

CARD 


Only $65.00 

Shipping & 
Handling $5.00 



2 PORT 
SERIAL 

3 PORT 
PARALLEL 

I / O CARD 


Price $199.00 

Second Operating System Driver $25.00 

Shipping & Handling $10.00 



PRICES ARE LESS SHIPPING & TAX 
IF RESIDENT OF CALIFORNIA. 

MAIL ORDER: 12011 ACLARE STREET, 
CERRITOS, CA 90701 
( 213 ) 924-6741 
TECHNICAL INFO/HELP: 

8575 KNOTT AVENUE, SUITE D 
BUENA PARK, CA 90620 
( 714 ) 952-3930 

TERMS & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
VISA & MASTER CARD GLADLY ACCEPTED 
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Improve Program Quality 
Enhance Program Productivity 

Design your programs around . . . 

ASE, the Aspen Systems Subroutine Editor you can call 
from your programs. With ASE you can easily: 

★ Design you own screen layouts for Program Input 

★ Color and/or highlight input fields 

★ Define your own key functions 

★ Convert and edit a wide variety of fields 

★ Update in several windows simultaneously 

ASE includes 2 major subroutines, many minor subroutines 
and install and demonstration programs. Data screen 
layouts described in a single map. 

Price $99 Available MSDOS 1,2,3 

ASP, the Aspen Systems Subroutine Package provides 
functions difficult or unavailable in some higher level 
languages, performs those available with greater 
speed/ease or smaller memory requirements. 

The ASP Package includes: 

★ 100+ subroutines 

★ A 300 page manual packed with examples 

★ Test, Demonstration and customization source 

Price $ 1 30 Available MSDOS1,2,3, CP/M 

All subroutines are callable from assemblers and Microsoft 
Compilers, easily altered for other compilers, can be used 
in EXE or COM programs. 

Prices are PPD (continental USA). 

Colorado Residents add 3 % . 

P. O. Box 1 163 
Grand junction, CO 81 502 
(303) 245-3262 
VISA/MasterCard accepted 

CP/M and MS-DOS are trademarks of 
Digital Research and Microsoft, respectively. 


imn 
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Qa/iQyQuid 

‘Discount/ 


Coming this fall: 

RECORDS MANAGEMENT 
for the Z-100 and all MS-DOS based PC’s. 

This is a major enhancement of our highly acclaimed 
tfigrjPJfWWlM for the H-89. 

(See Sextant, May-June 1985.) 

• Ready to use - no database “education” needed 
• Screen editor for easy data entry & editing 

• Capitalizes, formats, checks your entries 

• Builds database from ordinary text files 

• New record format - more, larger fields 
• Unlimited number of detailed records 

• Variable storage for each record 
• New, versatile report writer 
• Interactive tutor program 
• Priced under $100.00 

Get your “Early Bird” Discount Certificate now! 

(powsihlmsi SyAi&mA 
131 JUMPING BROOK ROAD 
LINCROFT, NJ 07738 
(201) 747-2063 
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"MAKE YOUR Z-150 
CP/M COMPATIBILE 


tf 


// 


B 


Intersecting Concepts Announces 
3 Solutions To Solve Your 
Computer Incompatibility! 

ut will it work on my computer?" YES! 


Finally, there are three easy ways to exchange 
information, transfer files, and run CP/M software on 
MS-DOS machines. 

1. MEDIA MASTER™ is our direct disk- 
to-disk format conversion program. 
Already an accepted industry standard, 
this $ 39.95 * program uses simple screen 
prompts that lets you read, write 
L and format up to 155 different 5 1/4" 

L E£_ , -S™£S inc diskettes from CP/M, MS-DOS and 

PC-DOS operating systems. So if you 
work on a IBM PCompatible at the 
office, but use a CP/M computer at home, now you can 
easily transfer files that would otherwise be "foreign" to 
your computer's operating system. NEW! Version 4.0 for 
the IBM PC and compatibles is now 300 % faster! 



MEDIA 

MASTER 



2. MEDIA MASTER PLUS™ features 
our new Media Master 4.0 , plus a new 
version of ZP/EM, our powerful 
CP/M-80 emulator program. The results 
of this two-program set are amazing! 
Now you can run 8-bit Z80 CP/M 
programs from your Osborne, Kaypro 
or Zenith computers on your IBM PC 
or compatible. For only $59.95, you can 

save your CP/M data and programs, and continue to get 
your money's worth out of your CP/M investment! 

3. ACCELERATE 8/16™ dramatically im¬ 
proves the performance of Media Master 
Plus by tailoring the CP/M emulation 
around a user-installable NEC V20 
microchip. Once installed, the NEC V20 
chip will run your CP/M software 350% 

i faster than ZP/EM! (MS-DOS programs 
run 15% faster). You can quickly com¬ 
mand Accelerate 8/16 to use 8080 software 
emulation, Z80 software emulation, or the V20's hardware 
8080 mode to run your CP/M programs. This new version 
of Accelerate 8/16 includes all the software packaged in Media 
Master Plus , V20 CP/M Emulation Software, and the NEC 
chip for only $99.95! 

TO ORDER 

To order Media Master ; Media Master Plus , 
or Accelerate 8/16 , call 800-628-2828, ext. 629. 

For additional product and upgrade information contact: 

i i ineE^ECuinc 

L ri L COCKERS 

LU- 4573 Heatherglen Ct., 
Moorpark, CA 93021 
or call 805-529-5073. 



L L 


Dealer inquiries invited. 


' $99.95 for Dec Rainbow 


Circle #183 on Reader Service Card 

Sextant July-August 1986 23 





























Sextant BACK ISSUES are loaded with articles about your 
Heath/Zenith computer. Pick up the issues you've missed— 
and get all the information about how your computer 
system can work even better for you! 

Here are some of the highlights of each issue: 


jtxrBtfl #2 

Summer '82 


gnmwr #3 

Fall '82 


SfXTAMT #4 

Winter '83 


isaia #5 

Spring '83 

• Crucial Secrets of 

HDOS Let You Write 
Device-Independent 
Programs • Preview of 
the Z100 • Put Some 
Structure in Your 

BASIC Programming • 
Renumbering Benton 
Harbor BASIC 


• The World's Fastest 

Sort? • Give Your '89 

a Boot—Automatically! 

• Double-Precision 

Trig Functions • 

Graphics on Your H8 


• Interrupt 

Programming Under 
HDOS • Eight 
Spreadsheets 

Compared • Venturing 
Beyond the Heath/ 

Zenith Disk Controller 

• A Survey of Disk 
Controller Alternatives 


•CP/M: The First 13 
System Calls • 
Understanding HDOS 

• Improve Your H8's 
Reliability: Install the 
Trionyx Motherboard 

• Improve Your H8's 
Reliability: Add a Fan 





ge<3 tt #7 

Fall '83 


Sum #8 

Winter '84 


Ssm #io 

May-June '84 


gsa* #11 
July-August '84 

• Z100 Software 

Roundup—Over 80 
Products for the Z100 

• Make Your '8 Think 

Like an '89—Only 

Faster • dBASE II 

Comes to Heath/ 

Zenith • Index Your 
HDOS Disks 


• Games Roundup • 
Getting Into Z-DOS 
Assembly 

Language—Quietly • 

Kids and Computers • 
Tracking Home 

Finances With the 

Home Finance System 


• Windows Opens the 
Door to Compatibility 

• Color Graphics for 

Your '8 or '89 • Put 

an Electronic Disk into 
Your H8 • Graphics 
Algorithm Optimized 
for 8080 or Z80 


• Review of the IBM- 
compatible Z150 • 
Introduction to Pascal: 
Part 1 ‘Four Letter- 
Quality Printers Under 
$1000* The Z67 
Winchester: Use It 

With HDOS as Well as 
CP/M 





gxTBKf #13 
Nov.-Dee. '84 


ffpmwr #14 

Jan.-Feb. '85 


gtxntff #15 
March-April '85 


gfxgy #16 

May-June '85 

• Piggyback a Parallel 

Port on Your '89 • 
Introduction to Pascal: 
Part 3 • Making 

Z-BASIC Friendlier • 
Megabyte Memory for 
Your H8 • Moving 

Your Old CP/M Files to 
Your New Computer 


• Microsoft Word and 
Mouse: Do They 

Click? • TMSI's 

H-1000: Grafting an 

8086 Onto Your '89 • 
WatchWord: Custom 

Built for You and Your 
Z100- Put HDOS 
Commands on Disk 


• Salvage Memory 
Contents Under CP/M 
or MS-DOS • Quick 
and Easy Graphs on 

Your '100 and '150 • 
Another Approach to 
Command Processing 
Under HDOS 


• Great Graphics on 
the '19 and '89 • 

Speed Up Your '100 

50% • A Critical Look 
at the 8088 • Add an 
Automatic Brightness 
Control to Your '89 





Sana #18 
Sept.-Oct. '85 


gjTSKT #19 
Nov.-Dee. '85 


Sam #20 

Jan.-Feb. '86 


fcOlff #21 
March-April '86 

• The Quest for the 
Ultimate Word 

Processor • Modify 

HDOS to Run MBASIC 
Programs From a Menu 

• SigmaSoft's 

Interactive Graphics 
Controller for the '89 


• Hardware and Soft¬ 
ware Alternatives for 
Speeding Up the Z100 

• HDOS: A Software 
Clock and Other 
Enhancements • 
Upgrading the U.S. 
Robotics S-100 Modem 


• Five Desktop Utilities 
for the Z100 • Index to 
Sextant #1-#20* 
Customizing muLisp 
for the '89 and '100 • 
Palantir: Word 

Processing for Any 
Heath/Zenith 

Computer 


• Speeding Up Your 
'100 or'150 With the 
8087 Math Chip • How 
to Use PROMPT on the 
'100 and '150 • See 

Seven Sorts • The 

Eight-Bit World • C 

Notes • Z100 

Notebook 


JfXTBiff #1 

Spring '82 


• A Parallel Interface 
for the '89 • Disk 
Programming Without 
HDOS • Print 
Spoolers: A Back¬ 
ground and Reviews • 
A Professional Writer 
Looks at Budget Word 
Processing 


jtxTBfff #6 

Summer '83 


• Pascal Elucidated • 
Assembly Language 
Inside a Spooler • 
Squeeze More Disk 
Space Out of HDOS * 
Taking a Look at 
Magnolia's Invisible 
Disk • Passwords and 
Record-Keeping 


gixgKr #12 

Sept.-Oct. '84 


• Roundup of Z-DOS 
Communications Soft¬ 
ware • Introduction to 
Pascal: Part 2 • 
Communing By 
Computer—the HUG 
Bulletin Board • Forth 
Goes Heath/Zenith • 
Index to Sextant #1-12 


Stxm»r #17 
Juiy-August '85 


• Moving Up to 
MS-DOS 2 • Add 
Automatic Key Repeat 
to Your '89 or '19 • 
Affordable Graphics 
for the Z100 • A 
Versatile Printer Driver 
for CP/M 


Sesa* #22 

May-June '86 


• ZCLK for theZlOO* 
Run CP/M under 
MS-DOS • ROM 
Monitor Routines of 
the '100 and '150 • 
FORTRAN Routines for 
Interactive Programs 
on Your '19/'89 


Send me the issues I've checked: 


□ Sextant #1 

□ Sextant #2 

□ Sextant #3 

□ Sextant #4 

□ Sextant #5 

□ Sextant #6 

□ Sextant #7 

□ Sextant #8 

□ Sextant #10 

□ Sextant #11 

□ Sextant #12 


□ Sextant #13 

□ Sextant #14 

□ Sextant #15 

□ Sextant #16 

□ Sextant #17 

□ Sextant #18 

□ Sextant #19 

□ Sextant #20 

□ Sextant #21 

□ Sextant #22 


$3.50 per issue 

$3.50 x_issues=_ 

Please enclose payment with order. 
(Please include $1.50 additional for each 
issue to be mailed overseas.) 

□ Payment enclosed 

□ Charge my: 

□ Visa □ MasterCard 

Card #_ 

Expires_ 


Name_ 

Address. 


Clip this coupon and send it today to: 
Sextant 
Dept. S23 
716 E Street S.E. 
Washington, DC 20003 
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Adapt Your Soft-Sector 
Controller to Use 
Hard-Sectored Disks 

With some changes to the CP/M software, and an addition to the H37 hardware, 
it’s possible to reuse those old disks you bought for the H17. 

Ray Albrektson 


Some time back, I had a chance to pick 
up a used H37 soft-sectored disk con¬ 
troller—at last I was going double¬ 
density on my H89! I ordered a couple of 
double-sided half-height drives and soon 
was up and running with a fabulous 320 
kilobytes per disk. 

It was a mixed blessing, I realized, as I 
opened a box of horrendously expensive 
double-sided soft-sectored disks. 

I opened the drawer that contained 
several hundred dollars’ worth of now 
obsolete hard-sectored disks and gazed at 
them ruefully. And I wondered for the 
umpteenth time if there wasn’t some way 
to use them in my (now) soft-sectored 
system. Some of them were, I knew, of 
very high quality—a few were rated 
double-sided and double-density. 

I knew of others in the same boat. 
Some used their old hard-sectored disks 
with their H17 controllers just to transfer 
software from the older to the newer, 
higher-capacity format, or to swap 
software with other ’89 owners who have 
only the H/Z17 format. Others used 
theirs for keeping backup copies of im¬ 
portant files. Most, however, sold off 
their hard-sectored disks at giveaway 
prices; or they left them (as I did) to 
molder away in the bottom drawer. 

Weeks passed, and I decided to stop 
wishing and start building. After a few 
days of trial-and-error circuit design, I 
finally came up with a nifty adapter that 
allows the H37 disk controller to use any 
kind of disk. 

I call it the Hard-Soft Adapter, or HSA 
for short. Whatever you put in the drives 
connected to the HSA, whether ten- 
sector hard-sectored or single-hole soft- 


Ray Albrektson lives in San 
Bernardino, California, where he is a 
faculty member of the International 
School of Theology. 


sectored, the controller will always “see” 
a single-hole soft-sectored disk. 

Although I use CP/M exclusively, this 
adapter should work equally well with the 
Heath Disk Operating System (HDOS); 
but some device driver modifications may 
be required—similar to the modifications 
described later for CP/M’s basic input/ 
output system (BIOS). H8 owners should 
easily be able to adapt the mounting and 
installation instructions to their 
computers as well—the BIOS changes are 
identical. 

Grab the eleventh hole 

How can this be? you ask. Study Figure 
1, which shows the hole pattern of a 
ten-sector hard-sectored disk compared 
with a soft-sectored disk. Notice that the 
ten-sector disk has eleven holes. (Some 
people call it a ten-hole disk anyway.) 

The eleventh hole (called the index 
hole) is sandwiched between two of the 
ten sector holes which are uniformly 
spaced around the disk. If a gadget could 
be made that would cause the disk drive 


to ignore the ten symmetrical holes and 
only “see” the eleventh, we would be in 
business. 

A pair of devices, one called a one-shot 
multivibrator and the other a NOR gate, 
when combined, can perform that amaz¬ 
ing feat. Figure 2 shows such a circuit, 
here dubbed the eleventh-hole grabber. 

The input to the grabber comes from 
the disk drive itself. Specifically, it comes 
from the signal line that indicates when 
an index hole is lined up with the index- 
hole sensor inside the drive. This signal 
line is usually at +5 volts; but the align¬ 
ment of an index hole with the sensor 
causes it to drop to nearly zero. 

When the drive is running with a disk 
inserted, the output of that signal line 
consists of a series of low-going pulses 
created whenever a disk hole whizzes by 
the sensor. The trailing (positive-going) 
edge of this negative pulse causes the 
one-shot (Ul) to trigger; and the resistor/ 
capacitor combination causes Ul’s output 
(pin one, which is normally high) to go 
low for a short period of time. 



Figure 1. The hole pattern of a hard-sectored disk compared to that of a soft-sectored disk. 
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NOR GATE TRUTH TABLE 


Input 

Q 

Output 

High 

High 

Low 

Low 

High 

Low 

High 

Low 

Low 

Low 

Low 

High 


Figure 2. The eleventh-hole grabber circuit consists of a one-shot multivibrator and a NOR 
gate. The truth table of the NOR gate is also shown. 
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Figure 3. Timing diagram of the eleventh-hole grabber. The output of the NOR gate is 
high only when the input and Q lines are low—which happens only when the eleventh-hole 
is sensed. 


Note this: Once a one-shot has been 
triggered, additional pulses won’t affect it 
until it has recovered. Only then is it free 
to be triggered into a low output again. 

U2a NORs the output of this one-shot 
with the original pulse. NOR gates are 
simple but useful critters with only one 
thought in their bit-sized brains: they will 
keep their output in a low state until both 
inputs are low. Then, and only then, will a 
NOR-gate output go high. Remember 
that: Only having all low inputs yields a 
high output with NOR gates. 

Heres how 

Imagine that the grabber is in place 
and you have just attempted to boot with 
a hard-sectored disk in the ’89’s drive. 
The disk drive will probably start up with 
the hole-sensor somewhere between two 
holes. At this point, the hole-sensor’s in¬ 
put to U2a (the NOR gate) is high, and the 
output of U1 is also high; thus, the NOR 
gate output is low. 

The leading edge of a negative pulse 
arriving from the hole-sensor will cause 
one input of U2a to go low—but to no 
avail, since the output from the one-shot 
(Ul) is still high (untriggered). The only 
event that will cause the NOR gate’s out¬ 
put to switch high is if a stray negative¬ 
going pulse comes along while the one- 
shot is still in a triggered (low) condition. 
The basic process is diagrammed in 
Figure 3. 

It so happens that the only time this 



Figure 4. The Hard-Soft Adapter (HSA) circuit diagram. It incorporates the eleventh-hole grabber shown in Figure 2. See Table 1 for a 
parts list for the HSA. 


26 Sextant July-August 1986 







































































occurs is when the eleventh hole comes 
along. The output of U2a, therefore, 
delivers positive pulses only on the 
eleventh hole! 

Note that for U1 and U2a to work 
correctly, the resistor and capacitor com¬ 
bination that controls Ul’s pulse width 
must be chosen pretty carefully We want 
the pulse width at the output of U1 to be 
shorter than the spacing between sym¬ 
metrical pulses, but longer than half that 
spacing, so as to be sure to snare the 
elusive eleventh hole. 

Using both formats 

If you never wanted to use soft- 
sectored disks with your soft-sector con¬ 
troller, you could almost stop here. Just 
add another inverter to the circuit to get 
negative pulses back. Then wire it in and 
happily fool your H89 (or H8, or H100, or 
whatever) into thinking it was getting 
good old soft-sectored disks. 

Unfortunately, if you were to try to use 
a soft-sectored disk with this arrange¬ 
ment, no pulses at all would come 
through Ul-U2a. Your H89 would act as 
though there weren’t a disk in place at all. 

In order to make a more practical de¬ 
vice, we need to include circuitry that 
will detect what kind of disk is in use. Our 
circuit should automatically control the 
device to leave things “as is” when using 
soft-sectored disks; but it should switch in 
the eleventh-hole grabber when using 
hard-sectored disks. The complete de¬ 
sign of the Hard-Soft Adapter (HSA) in 
Figure 4 shows everything required to 
accomplish that mission. 

Although it looks a lot more complicat¬ 
ed, the three additional NOR gates used 
are already available for free—since two- 
input NOR gates come in packages of four. 
The additional components are a couple 
of resistors, a transistor, and a capacitor. 
(See Table 1 for a parts list.) 

Step by step — hard-sectored . . . 

Let’s study the operation of the HSA in 
Figure 4 to see what happens with a 
hard-sectored disk in place. 


The eleventh-hole grabber begins to 
work as it should—and eleventh-hole (in¬ 
dex) pulses emerge from U2a. These 
pulses keep turning transistor Q1 on, 
which prevents C2 from charging 
(through Rl) as much as it would like. 
Whenever Q1 conducts as a result of a 
pulse from the grabber, it drains C2 and 
keeps it from ever getting a decent 
charge. 

The input of U2b (connected to capaci¬ 
tor C2) also stays in a low condition. Since 
the other input is grounded, U2b feels 
constrained to keep its output high, 
which it does. This high output is an 
input to U2c, which obeys the time-hon¬ 
ored code of NOR gates and keeps its own 
output low no matter what its other input 
is doing. 

The output from U2c serves as an input 
to U2d. Since this input is low, and the 
other input has the positive pulse from 
the eleventh-hole grabber, the output 
consists of just the right negative pulse 
needed to drive the disk-controller. 

. . . and soft 

Now consider what happens when a 
single-hole (soft-sectored) disk is inserted 
in the drive. 

Now the eleventh-hole grabber 
produces a uniformly low output since 
there are no eleventh holes to be grabbed. 
This means that Q1 never fires, and the 
charge on C2 is allowed to build up. This 
causes U2b’s output (U2c’s input) to go 
low. U2c’s other input consists of the 
original negative pulses—and the result¬ 
ing output is positive pulses. 

The last NOR gate, U2d, has those posi¬ 
tive pulses on one input; the continuously 
low signal from the eleventh-hole grabber 
is its other input; so, the output is a close 
facsimile of the original negative pulses. 
They are delayed a few nanoseconds by 
their trip through two NOR gates; but that 
won’t matter to the disk controller. 

We can see that the circuit in Figure 4 
does everything that we want it to do. 
When a hard-sectored disk is inserted it 
sends through only the eleventh-hole 


Parts List for Hard-Soft Adapter 

U1 74LS121 One-shot multivibrator 

U2 4001 Quad 2-input NOR gate (Radio Shack 276-2401) 

Q1 2N4401 NPN transistor (R/S 276-2058) 

Rl 50-kilohm trimmer potentiometer (R/S 271-219) 

R2 470-kilohm V4-watt resistor (R/S 271-1354) 

R3 22-kilohm V^-watt resistor (R/S 271-1339) 

Cl 2.2-microfarad (10-volt minimum working voltage), PC-mount type 

C2 4.7-microfarad (10-volt minimum working voltage), PC-mount type 

(R/S 272-1024) 

C3 47-microfarad (10-volt minimum working voltage), PC-mount type 
(R/S 272-1027) 

J1 Jumper wire made from clipped end of capacitor lead 

Misc: Two 14-pin IC sockets; bits of hook-up wire; fresh solder 


Table 1. Parts list for the Hard-Soft Adapter (Figure 4). 


H/Z-25 

Super Chip Set 


•4 Chip Set 
•12 New Features 
•256 Characters 

• Double Strike 
•Super/Sub’s 

• Underline 

• Italics 


•more 


$84.95 


+S&H 


FIN A SOFTWARE 

1 61 44 Sunset Bl. #3 
Pacific Palisades 
California 90272 

213/454-6393 
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SOFTWARE FOR ALL 
ZENITH COMPUTERS 

PERFECT PRINTER 

SEVEN special print functions PLUS 

TWO typing modes.$19.95 

PAYCHECK 

Payroll program with multiple wages, 
salaries, tips, federal taxes, and 
MORE! Prints checks, 
quarterly/annual reports. 

Sale price.$39.95 

ORDER NOW! 

WRITE OR CALL: 

Micronics Technology 
449 Barbados Way 
Niceville, FL 32578 
(904) 897-4257 

We accept checks, Visa, MasterCard. 
Add $2 shipping. 
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fit# «s 

CATALOG 
AND APPLICATIONS GUIDE 


POP — Plotter Driver Program 

For multi and $70 OR 

single pen plotters / t./O 

XFER — Transfer Function Synthesis 

Transfer functions/ $70 OR 

Electronic circuits / fc./v 

TEKCALC - Scientific Calculator 
Program 

Screen graphics/ 

Statistics/ $70 OR 

Programmable / fc./v 

COMCALC — Communications 
Design Spreadsheet 

Communications $70 OR 

budget calculator / fc./J 

RIGHTWRITER - Report 
Proofreader Program 

Version 2 — Applies y 


CP/M 

MSDOS 

~v” 


AFFORDABLE 

ENGINEERING 

SOFTWARE 


TRSDOS 
PC DOS 


2.200 rules of English 


ACNAP - . 

AC Network Analysis 5 72.95 

DCNAP - . 

DC Network Analysis 5 72.95 

SPP - 

Signal Processing Program ’72.95 


PLOTPRO- 

Scientific Graph Printing 


PCPLOT — 

High Resolution Graphics 


LOCIPRO - 

Root Locus Analysis 


ACTFIL - 

Active Filter Design 


STAP- 

Static Thermal Analysis 


MATRIC MAGIC - 

Matrix Manipulation 


$ 72.95 
572.95 
$ 72.95 
$ 72.95 
$ 72.95 
$ 72.95 


rri Engineering 

Professional Software (714) 781-0252 
2200 Business Way, Suite 207. Riverside, CA 92501 U.S.A 
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Photo 1. Hard-Soft Adapter board mounted on the top inside corner of the H37 controller 
board. 


O 



Figure 5. Foil-side view of the printed 
circuit board for the Hard-Soft Adapter. 
(Shown full size.) 



Figure 6. Component-side view of the 
printed circuit board layout for the 
Hard-Soft Adapter. (Shown full size.) 


pulses. When a soft-sectored disk is in 
place the index pulses are passed through 
without alteration. 

Our next task is to build one and hook it 
in place. 

Building it 

Even for a simple two-chip project like 
this one, I feel you can’t beat a nice 
printed-circuit (PC) board. A foil-side 
view of one I laid out is shown in Figure 5; 
Figure 6 is the component side. I’ve 
developed some tricks that enable me to 
make a PC board this size in under an 
hour. And the improved reliability (not to 
mention looks) really makes it worth¬ 
while. 

Building the board isn’t especially dif¬ 
ficult, even if you don’t use a PC board. I 
suggest the same general layout as figures 
5 and 6. It works, and the size allows it to 
be mounted snugly up on the top inside 
corner of the H37 controller board. (See 


Photo 1.) 

When handling U2, the 4001 NOR gate, 
be careful to avoid conditions of high 
static electricity. Although U2 is internal¬ 
ly protected against static damage, it is 
just as well to err on the cautious side 
with CMOS devices. 

Test and finish the job 

After completing construction, but 
before inserting U1 and U2, perform re¬ 
sistance checks. The input and output 
should show infinite resistance to every¬ 
thing but their respective IC sockets. The 
input line should show zero to pin 5 of U1 
and pins 12 and 2 of U2. It should show 
infinite resistance to everything else. 

Similarly, the output line should show 
infinite resistance to everything but pin 4 
of U2. The 5-volt supply line should show 
zero to pins 14 of U1 and U2 and one end 
of R1 and R2. The ground line should 
show zero resistance to pins 7, 3 and 4 of 


U1 and pins 7 and 8 of U2. 

While the ohmmeter is at hand, set the 
variable resistor (Rl) to a resistance of 
about 12 kilohms—this will probably be 
very close to the optimum operating 
point to be confirmed experimentally 
later. 

After the resistance checks are com¬ 
pleted, apply -I- 5 volts to the HSA; but do 
not hook up the inputs and outputs. I use 
a 6-volt lantern battery for these smoke 
tests. It is my earnest hope the slightly 
higher voltage will cause marginal 
components to fail. If you have a milli- 
ameter, check the current flowing into 
the adapter—it should be about 20 ma. If 
it is significantly higher (30 ma or more), 
look for wrong component values or de¬ 
fective chips. 

Assuming everything tests out OK, re¬ 
move the soft-sector controller board and 
prepare to install the HSA. I used a 3 /s" 
spacer cut from the shell of an old ball- 
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Photo 2. The back of 
the H37 controller 
board shows the 
ground wire soldered 
to the back of pin 2, 
and the + 5-volt wire 
soldered to the back 
of pin 1 of the large 
25-pin bus collector. 

Photo 3. The arrow 
points to chip U13 on 
the H37 controller 
board, shown here 
with pin 7 sticking 
out horizontally. 


point pen and a suitable nut and bolt to 
hold the board onto the soft-sector con¬ 
troller. A handy hole at the top edge of the 
H37 controller was already provided, so 
there is no need to do any scary drilling. 
(See Photo 1.) 

I routed the + 5 volt and ground wires 
(twisted together) around the back of the 
controller and soldered the ground wire 
to the back of pin 2 of the large 25-pin bus 
connector, and the + 5 volt wire to pin 1 
of the same connector. (See Photo 2.) 

Now remove U13 from the H37 con¬ 
troller board. Carefully bend out U13’s 
pin 7 so that it is sticking out horizontally. 
(See Photo 3.) This IC combines signals 
from the drives connected to both drive- 
cable connectors; it allows us to use just 
one HSA for both internal and external 
soft-sectored drives. c 

To pin 7, solder the adapter’s input J 
wire; and solder the adapter’s output J 
wire to the corresponding socket location ^ 
on the back of the H37 card. * 

There’s an alternative if you just ^ 
can’t bring yourself to solder directly to £ 
the H37 controller board. (And I can 
sympathize!) Remove U13 and bend pin 7 
out as before. Insert it in a 16-pin 
IC socket. Insert the HSA output wire 
into the empty spot in the IC socket; 
then seat the piggybacked pair into the 
socket where U13 goes. Then simply 
solder the adapter input to pin 7 
of U13. 

This works better with some kinds of 
IC sockets than others—try to find one 
with strong round pins rather than 
flat ones. 


Set R1 

Reinstall the H37 controller board, ap¬ 
ply power, and boot up. If you’re lucky, 
you will be able to boot with no trouble. If 
nothing happens or you get “BDOS Error 
on A: SELECT,” then retry booting with R1 
set slightly to either side of the 12K set¬ 
ting you measured earlier. 

To optimize the R1 setting, you should 
get a program to measure the accuracy 
of the disk rotation speed. I use the 
public domain ROTATE.COM program. 
Run ROTATE.COM (or an equivalent 
program) with a soft-sectored disk in 


LEATHERETTE DUST COVERS 


CASSETTE INTERFACE FOR H/Z89 or H8 


High quality, hand crafted, custom fitted leather¬ 
ette dust covers are available for the following 
listed Heath/Zenith computers and accessories. If 
your H/Z equipment is not listed write for a price 
quotation. Custom dust covers can be manufactured 
if you will provide a diagram with dimensions 
(actual cost will depend on the size of the cover 
and will include a $5 design fee). 

H8, Hi 4, Hi 7, MX-80, ZVM-1 22/1 35 $12.95 

H/Z 100 all in one, H/Z 19/89/90 $15.95 

Diablo 630 w/tractor, H/Z-29 $16.95 

H/Z 25/125 $18.95 

H/Z-100 Low-Profile color/mono * $18.95 

* Specify monitor type (i.e. ZVM-135) 


TAPE10 is a multi-function utility which allows 
one to interface with a cassette tape to 
backup/restore a CPM file, convert a B. H. BASIC 
program to a CPM file, convert a TED text file to 
a CPM text file or verify a tape file. Requires 
CPM and the cassette board for the H8 or H/Z89. 
The cost is only $39.95. 

To order send a check or money order for the 
appropriate amount (no CODs or charges) to 
Kandueazy Computer Software Services (KCSS), 6218 
Blossom Lane, Alexandria, VA 22310. Please add 
$2.50 for shipping and handling. Virginia 
residents add 4% sales tax. FREE CATALOGUE 


SPECIAL: Box of 10 3M DSDD diskettes with f lip-and-f ile case only $19'. 95 each (quantity limited). 
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RDYH37D: 




MOV 

A ,B 

;CHECK IF TIME UP 


CMP 

M 



JNZ 

RDYH37C 

;BR IF NOT 


MOV 

A ,C 

;TIME UP — CHECK # OF HOLES 


CPI 

1*2 



; JC 

RDYH37E 

;IF < 1 THEN ERROR 


JC 

RDYH37 

;NEW CODE— IF < 1 THEN RETRY 


; CPI 

3*2+1 



CPI 

9*2+1 

;NEW CODE— ALLOWS FOR AS MANY AS 9 

HOLES 

CMC 




JNC 

RDYH37F 

;IF <= 3 THEN OK (NOW CHANGED TO <= 

9) 


Listing 1. These changes to the CP/M 2.02.03 BIOS will help avoid SELECT errors once 
your HSA is installed. The old lines are left in place but are commented out by a 
semicolon, and the replacement lines immediately follow the old. 


place. The program should show a series 
of 1000s (or nearly) if the drive speed is 
set properly. 

Now remove the soft-sectored disk 
(leaving ROTATE.COM running) and insert 
a hard-sectored disk. ROTATE.COM will be 
producing only one of three possible 
outputs: 

1. A series of 1000s, showing that the 
HSA is working properly; the disk con¬ 
troller thinks a soft-sectored disk is in 
place. 

2. A series averaging around 100. This 
indicates that hard-sectored pulses are 
getting through, and that R1 needs ad¬ 
justing. 

3. A series of wildly variable but low 
values. This also indicates the need for R1 
adjustment. 

Experimentally shift R1 back and forth 
from the preset position and observe each 
of the above three conditions. R1 should 
be set to the middle of the range that 
produces a string of 1000s. 

If you don’t have ROTATE.COM or an 
equivalent, you can still determine the 
optimum setting for Rl. Just find the high 
and low settings where the ’89 will no 
longer boot a bootable soft-sectored disk. 
Then set Rl halfway between those two 
points. 

At this point the hardware work is over, 
but a slight adjustment in CP/M’s BIOS 
will be required before you start gleefully 
using all those old hard-sectored disks. 

Make a BIOS change 

The reason for a BIOS adjustment lies 
in the fact that the adapter takes a small 
but finite amount of time to determine 
whether or not a hard-sectored disk is in 
place and to switch over accordingly. 

There is a section in the BIOS listing of 
CP/M Version 2.2.03 (and presumably 
other versions as well) called RDYH37; this 
has the job of checking whether a drive is 
ready for use. If RDYH37 judges that the 
drive isn’t ready, a SELECT error results. 
Our adapter can cause the stock version 
of RDYH37 to issue these pretty frequently, 
especially in situations involving rapid 


reads and writes between hard- and soft- 
sectored disks. 

Consider a situation where a soft- 
sectored disk is in A: and a hard-sectored 
disk is in R:. At some point, the computer 
will turn its attention from the A: drive to 
the B: drive, and RDYH37 will be called to 
check if B: is ready. RDYH37 counts index 
pulses for two disk revolutions; if the 
number of counts isn’t within the ex¬ 
pected limits, a SELECT error results. 

With the adapter in place, a number of 
hard-sector pulses can and will slip 
through before the internal switchover 
takes place. The result? A SELECT error. 

A similar problem occurs when the 
computer turns from a hard-sectored to a 
soft-sectored disk. The switchover time is 
long enough that the BIOS will think that 
no disk is in place, resulting in another 
SELECT error. 

The cure is to change two lines in the 
BIOS. Listing 1 shows a section of the 
BIOS from RDYH37. Note that in each case 
the original code remains in place; it is 
deactivated and turned into a comment 
line by the placement of a semicolon in 
front of it. The replacement code is the 
line immediately following the original, 
deactivated, line. 

The first change causes the BIOS to 
re-try any error caused by too few index 
pulses. This error would most likely 
occur when switching from hard- to soft- 
sector. The second change takes care of 
soft-to-hard transitions by allowing a larg¬ 
er number of pulses to come through 
before declaring a SELECT error. 

The BIOS modification to avoid a 
SELECT error does have one unfortunate 
side effect. If there is no disk inserted, it 
will try indefinitely. If that happens, and a 
disk is later inserted, then a SELECT error 
will result. 

I suppose some further BIOS modifica¬ 
tion could solve this problem. The result 
in either case, though, is an un¬ 
recoverable error; so, it just doesn’t seem 
worth it. 

The moral is: never select an empty 
drive! 


Assembling a New BIOS for 
an H89 with H37 Drives 

Collect the following files on a 
bootable but otherwise empty 
disk: 

MAKEBIOS.COM 

ASM.COM 

PREL.COM 

BIOS. ASM 

SUBMIT.COM 

SYSGEN.COM 

MOVCPM37.COM 

Then make a SUBMIT file (call it 
MAKE.sub) that contains the 
following list of instructions: 
MAKEBIOS A:1 A: 

ASM BIOS.AAZ 

REN A:BIOS.HXO=BIOS. HEX 
MAKEBIOS A:2 A: 

ASM BIOS.BBZ 

REN A:BIOS.HXI = BIOS.HEX 
PREL A:BIOS A: 

MAKEBIOS A:3 A: 

MOVCPM37 * A: 

SYSGEN 

To make the new BIOS, enter 
SUBMIT MAKE. The process will 
stop in the middle of SYSGEN and 
ask you which disk to use as the 
source for the BIOS to go on the 
disk in A:. Just give a carriage 
return. To the question, COPY 
BIOS? (Y/N), enter Y. Finally, when 
SYSGEN asks for the name of the 
destination disk, enter A and the 
updated BIOS will be written to 
the disk in A:. Reboot and run 
CONFlGUR.COM to meet the 
needs of your system. 


And re-use those old disks 

After remaking the BIOS, the job is 
done. 

Let me make one point very clear, as 
perhaps I should have done in the very 
beginning: This gadget will not read a 
hard-sectored disk that has been for¬ 
matted on an H17 controller. A SELECT 
error will always result. It only enables 
you to use ten-hole disks in a soft-sector 
environment. 

But that’s enough to allow saving some 
money on disks. And my H89 is now 
totally oblivious to the number of holes in 
the disks I feed it. I have even begun to 
format my single-sided single-density 
disks as double-sided. I have not noticed 
any decline in reliability—although I 
admit those are the ones earmarked for 
my kids to play around with. Best of all, I 
don’t think I’ll need to buy new disks for 
several years. And the pile in my bottom 
drawer is getting back into circulation. A 
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Get a FREE copy of The Buss Directory 

just for trying Buss! 




We want to send you a FREE copy of The Buss Directory as your bonus 


Here’s how this special introductory offer works: 

• We’ll send you two issues of Buss to examine. If you find Buss doesn’t 
meet your needs, just write “cancel” across the invoice you’ll get. You’ll 
have paid nothing, and The Buss Directory and the two issues of Buss 
you’ve received are yours to keep. 

• If you do subscribe and ever become dissatisfied with Buss, simply 
cancel. You’ll get a prompt, 100% refund of every cent you paid—no 
questions asked. The Buss Directory and all the issues of Buss you’ll 
have received are yours to keep. 

You can’t lose with this special offer, so send in your order today to start 
receiving Buss\ See what the information in Buss can do for you and your 
Heath/Zenith system. 


Twenty times a year, you’ll get a complete report on 
the latest news about your Heath/Zenith system— 
delivered directly to you by first class mail. Buss helps 
you: 

• Learn what new products are being developed, and 
where you can get them. 

• Benefit from the advice of users when you write in to 
Buss’s “Requests for Assistance” column. 

• Save money when you add to your system! Buss 
offers a free “For Sale” listing for Heath/Zenith users 
where you can pick up a bargain. 


• Avoid bugs in your system as you read how other 
users have solved similar problems with their com¬ 
puters. 

• Discover news and events in the Heath/Zenith com¬ 
munity that affect you. 

• Meet other users in your area through the “Local 
Club Notes” section of Buss. 

• Get unbiased coverage of your system from the old¬ 
est independent newsletter for Heath/Zenith users. 
Since 1977, Buss has been committed to supplying 
information exclusively for Heath/Zenith users. 



Or use this coupon, and mail 
your order to: 

Buss, Dept. S23 
716 E Street, S.E. 
Washington, D.C. 20003 
202/544-0900 


Remember, your satisfaction with 
Buss is completely guaranteed. If 
at any time you are not satisfied, 
any money you’ve paid will be re¬ 
funded in full. 


And in addition to the support you’ll find in Buss, you’ll receive 
FREE the latest edition of The Buss Directory (normally $12.50), a 
reference tool with information on over 400 independent sources 
of support for your Heath/Zenith system. It includes hardware, 
software, peripheral products, and supplies you can use to com¬ 
plete your computer system. 

We II mail you the Directory as soon as we receive your order. 


Call Toll Free: 800/341-1522 

(DATATEL 800”, for orders only, Monday-Friday 8 a.m.-9 p.m., 
and Saturday 9 a.m.-5 p.m., Eastern Time) 

Yes! Rush me my FREE copy of The Buss Directory as my 
| bonus for trying Buss newsletter. i 
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Buss, Dept. S23, 716 E Street, S.E., Washington, DC 20003 
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Performance 


Introducing EasyPC™ from UCL The most advanced 
IBM PC emulator you can buy for your Z-100. 
First to provide the compatibility, speed and audio 
support to make your Z-100 run like a PC. 
Since the EasyPC provides complete PC circuitry, 
you actually run PC programs on PC hardware. 
Quite simply, it's like installing a PC right inside 
your Z-100. In the PC mode, your Z-100 can run vir¬ 
tually the entire library of PC programs, including 
LOTUS 1-2-3, dBase III, FLIGHT SIMULATOR, 


and most other copy-protected software. In the 
Zenith mode, your Z-100 is a Z-100, with no change 
in performance. 

EasyPC is fast. In fact, it is noticeably faster 
than both the Z-150 and the IBM PC. And EasyPC 
can run at either 5 or 8 MHz. It supports both 
floppy and Winchester drives, provides crisp color 
video graphics, supports PC-compatible sound 
generation, and even comes with its own self 
mounting speaker. 


You already know and appreciate the 
kind of quality and reliability that is built into 
your Z-100. UCI matches that commitment to 
quality from first step to last. 
Sophisticated engineering and quality 
components combined with precision automatic 
assembly, component burn-in, and both in-circuit 


Quality. 


and full functional testing, mean superior perform¬ 
ance and long term reliability. 

EasyPC’s advanced circuitry utilizes two, high 
quality, S-100 multilayer boards and a piggyback 
board. Yet its ingenious design requires only one 
extra slot So you get all the advantages of PC 
compatibility, with room to spare. 




EasyPC is ready when you are. If you’ve been 
waiting too long for PC compatibility, your wait is 
over. EasyPC is here now. Complete documentation 
is included for quick and easy installation, 


so you’ll be up and running fast. Your only problem 
will be which PC programs to get first. 

EasyPC is available through your independent 
Zenith dealer. Ask him for a demonstration. 


Price* 


At $699, you’ll pay a little more. But 
you’ll get the best. Total compatibility. High speed 
performance. Unsurpassed quality and serviceability. 
In a word, value. You also get UCI’s one year Solid 


Service Guarantee and full customer support. 

If you have any questions or problems with any UCI 
product, or need the name of your nearest dealer, 
just call 800-UCI-COMPUTER. 



Full IBM PC emulation for your Z-100. 



CORPORATION 

948 Cherry Street, Kent, Ohio 44240 
(216) 673-5155 / 800-UCI-COMPUTER 
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Version 3 of MS-DOS 

Finally, MS-DOS 3 is here for the 
Z100! 

I have had a ritual for about six months 
now of calling the local Heath/Zenith 
store and asking if the new operating 
system for the Z100 was available. The 
answer has reliably been, “Next week.” 

Well, to my shock, next week finally 
arrived. I purchased the new operating 
system and the 3.0 version of the 
Programmer’s Utility Pack. 

This new version of the Microsoft Disk 
Operating System is loaded with new 
features and fixes of the old version. I am 
really only just starting to use it, but allow 
me to pass on what I have found thus far. 

One of the most interesting of the new 
features is that the command line may 
contain a path designation for the ex¬ 
ecutable file. It is no longer necessary to 
specify a path using “path = ”. 

If you want to run a program that is not 
in the default directory, the following 
command can do the job: 
A:\MS-DOS\BIN\UTIL\PROGRAM 

Here, PROGRAM is an executable file in 
a directory, UTIL, which is three levels 
down from the root directory on drive A:. 
The PATH command will still work if you 
want to set up a permanent search path 
for use with commands. 

Other new features include: 

ATTRIB —This allows you to make a file 
read-only or remove the read-only status. 
ATTRIB will allow you to protect an indi¬ 
vidual file against erasure by accident or 
tampering. Not a bad idea if your com¬ 
puter is touched by people, like me, who 
make mistakes. 

COUNTRY —Now you can set the date and 
time format for other countries. These 
formats differ in the order that the 
month, day, and year appear and in some 
of the punctuation used in the time. Our 
3-23-1983 would be translated into 
French as 23-3-1983, and 8:00:23.80 
would be 8:00:23,80. 

You specify COUNTRY as a command 
line in your CONFIG.SYS file. At boot-up, 
it will be executed along with any other 
commands there to configure system 
characteristics. 

(My copy of MS-DOS 3 also came with 
a note telling me that the CYPHER utility is 
not allowed to be sold with MS-DOS 
because of export restrictions. I guess 
that Zenith is getting big on shipping the 
Z100 elsewhere. I sure wish they shipped 
more ZlOOs in the USA.) 

JOIN —The JOIN command is used to give 
a disk drive a name other than the drive 
designation. For example, drive B: could 


be renamed BILL, and that name could be 
used in place of the normal drive 
designation. 

The drive that is renamed cannot be 
the default drive. Also, the name the 
drive is given cannot be a subdirectory in 
the default directory (unless that sub¬ 
directory is empty). 

The following example gives the name 
BILL to drive B: and copies a file named 
MYFILE.DOC to it. 

JOIN B: \BILL 

COPY MYFILE.DOC BILL 

LABEL —At last the operating system 

comes with a command to change the 

labels given to disks when you FORMAT 

them. LABEL is late in coming as far as I 

am concerned. 

(By the way, there is a nice utility avail¬ 
able to do this job with MS-DOS 2. Ray 
Duncan’s LABEL was published last year 
in Doctor Dobb’s Journal. It can be 
downloaded from the DDJ Forum on 
CompuServe.) 

LASTDRIVE —This CONFIG.SYS command 
is used to tell the operating system what 
the last drive in the system is. The default 
last drive is E:. 

SHARE —This command has been added 
to facilitate the use of local-area 
networks. (The manual points out that 
you also have to buy the hardware and 
software needed to make a LAN. The 
costs involved in that evolution make this 
command a feature for study by 
somebody else.) 

SUBST —This is a great command. You 
may have software that is vintage MS- 
DOS 1.0—it can not access a subdirec¬ 
tory because it does not understand all 
those backslashes. If that’s your problem, 
this command is a breath of fresh air. You 
can substitute a drive letter for a path 
name, then use that drive letter to access 
the path name. 

As an example, the command: 

SUBST E: A:\Z100 NOTEBOOK 
would allow a program to access the di¬ 
rectory NOTEBOOK as drive E: independ¬ 
ent of the current directory. 

This command makes the directory 
tree structure much easier to use. 

FC —The file-compare instruction has 
several added switches that allow you to 
display line numbers and vary the inter¬ 
nal line buffer. 

You’ll see one improvement here when 
the two files being checked are the same. 
FC now tells you that they are the same 
rather than quitting without a word—as it 
did with version 2 of MS-DOS. I never 
knew if FC had really worked. 

LIB—There is one major improvement 
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here. You can now combine two libraries 
into one. When large libraries of program 
modules are involved, this cuts down on 
the time spent linking them to produce 
an executable version. 

In addition, the libraries containing 
many small modules are considerably 
smaller if they are formed with the new 
LIB command. I have one library consist¬ 
ing of about 160 modules that required 
113 kilobytes under the previous LIB 
system; it requires only 80K with this 
system. 

LINK —The LINK command now supports 
the use of overlays, which is a major 
improvement. This means that parts of a 
running program can be left behind on 
the disk until needed. A region of the 
program memory is used for swapping 
run-time modules in and out. This fea¬ 
ture will be discussed in a future “Z100 
Notebook.” 

print —The PRINT command has been 
modified to give the user control over a 
number of control parameters through 
the use of switch commands on the PRINT 
command line. You can now vary the 
spoolers buffer size, the maximum num¬ 
ber of files that can be stored in the list of 
files to be printed, and the time-slice 
parameters that specify what fraction of 
time the computer allocates to the print¬ 
ing activity. 

For example, 

PRINT /B: 16384 


sets the buffer size to 16,384 bytes (the 
largest it can be). 

PRINT MYFILE.DOC /P:60 

will print MYFILE.DOC with 60-line 

pages. 

The use of the colon in the switches is 
also a change from MS-DOS 2. 

ASSIGN —The command ASSIGN is now 
used to re-map logical drive names to 
different physical drives—the function 
that the MAP command had in the 
MS-DOS 2 series. A new command, 
ASGNPART, is now used to assign partitions 
on a hard disk. These changes were made 
to gain compatibility with other MS-DOS 
computers. 

VDISK —This is the new version of the 
virtual, or memory, disk that comes with 
MS-DOS. It replaces the old MDISK. 

This new memory disk is much more 
flexible. Using the DEVICE command in 
the CONFIG.SYS file, you can now specify 
the disk size, the sector size, and the 
directory size. As an example, the follow¬ 
ing command would install a virtual disk 
in random-access memory (RAM); it 
would specify a size of500K, a sector size 
of 256 bytes, and a maximum directory of 
100 entries: 

DEVICE = VDISK 500 256 100 

Obviously, you must have enough 
memory to allow space for your virtual 
disk and to run your program. As yet no 
virtual-disk device driver exists that will 
create its own physical memory. Not a bad 


idea though. 

FORMAT —The FORMAT command now 
automatically formats a disk with nine 
sectors per track. You no longer need to 
specify the /9 switch to make this happen. 
If you want eight sectors, specify /8 follow¬ 
ing the FORMAT statement. I have been 
using nine sectors for a long time now 
without any trouble. I really don’t know 
why anybody would use eight. 

The manual —The manual has been re¬ 
written and seems easier to read. (It is 
still much too fat to fit in the binder 
provided. I prefer the old large 
notebooks used with the Z100 software 
when the machine was young.) 

The manual now shows the command 
name being discussed at the top of each 
page. This makes the manual much easier 
to use. I always thought that leaving that 
feature out of the MS-DOS 2 manual was 
cruel and unusual punishment. 

One of the first things that I did with 
the Programmer’s Utility Pack was see if 
the BSE editor would crash with a line 
length of about 255 or greater. 

The answer is that BSE still crashes. 
Frosts the old jaw! They didn’t fix a 
known bug in a new release of the 
software! 

I managed to make BSE crash four times 
in one hour of attempting to use the word 
processing mode. I still do not recom¬ 
mend this mode. BSE remains a fine 
programming editor. 



Silent Runner: Chase through the 99 boards 

collecting bags of gold as you go. Beware, there 
are monsters and other hazards to make things 
a bit more difficult. Dig holes, climb ladders, and 
move across ropes to reach the next level . . . 


Starhawk: Rid the galaxy of the Evil forces of the 

Aviatron Empire. Destroy the waves of ships in 
outer space while approaching the planet surface. 
When you reach the surface be ready to Defend 
yourself with lasers and Smart Bombs. Prepare 
for nonstop arcade action . . . 


Q P eration Airlift: Pilot a fully armed 

assault helicopter into enemy territory to rescue 
hostages while protecting yourself from enemy 
fire. Avoid Tanks, Jet Fighters, and other threats 
in order to save the hostages . . . 


All games will run on a standard Z-lOO system 
with color video memory installed. Keyboard, 
Mouse and Joystick are all supported. 


Orderin g Information:. 

Available for $21.95 each. Send check or Money order to: 

P.0. Box 763 
Potsdam, NY 13676 


Audio Uituai Entertainment Software 
Ate tv* YorA Stas a Rasid^nts p/#a&& add 


sa/as sax. 


Circle #125 on Reader Service Card 


TD Engineering 

YOUR SUGGESTIONS ARE OUR FUTURE PRODUCTS 

H-89 

EXTENDED RAM BOARD FOR THE H/Z-89 

- SINGLE PC BOARD DESIGN 
. ONE MEGABYTE OF DRAM 

- EMULATED DISK DRIVER 

- LOCATES LOGICALLY AS 
B: TO 0:; M: DEFAULT 

- LOW POWER CONSUMPTION 

HERBy (256K installed) 

Assembled/Tested ... $140 


Z150/Z160 

NEW 'AT' BUS 


. 16 BIT DATA BUS ('AT'COMPATIBLE) 
EXPANDABLE TO 32 BITS 
. 24 BIT ADDRESS OR Id MEGABYTES 
EXPANDABLE TO 32 BITS (4 GIGABYTES) 

• INTERMIX UP TO 8 PC and AT CARDS 
. FULLY COMPATIBLE WITH EXISTING Z150/Z160 

- 80286 CPU BOARD ('AT' COMPATIBLE) 

. SINGLE BOARD/1 MEGABYTE MEMORY 

- OTHER PC/PC 'AT' BOARDS AVAILABLE 

T.D. ENGINEERING 

13941 OLIVE MESA CT., POWAY, CA 92064 
(619) 271-1077 (619) 748-8529 


Circle #235 on Reader Service Card 
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The UCI EasyPC 

I am not sure that I dare admit it in this 
forum, but one of my ZlOOs has been 
downgraded to the level of an IBM 
Personal Computer. I needed to do so 
because some software I was testing 
required an IBM-PC compatible, and all 
my friends are primarily Z100 users. 

(To compare Barry Watzman’s design of 
the Z100 architecture to that of the IBM 
compatibles is simply not fair. I have al¬ 
ways thought the IBM-PC design was a 
job done before four o’clock on Friday 
afternoon.) 

Well, alas, the IBM is the standard, or 
so all sorts of people seem to think. If you 
need to use software or if you create 
software that many other people use, the 
IBM PC had better be in the inventory. 

I had three choices. Buy a new com¬ 
puter, buy the Gemini board, or buy 
UCI’s EasyPC. 

The first choice was out of the question 
for one reason. Our home’s dining room 
is now entirely taken over by my “shop.” It 
is full. A new computer would mean a 
new room. For reasons that I need not go 
into, a new room is not an option. That 
left the Gemini and the UCI. 

I installed my first Gemini last summer 
for the local Heath/Zenith store. The 
manager had a board come in, but his 
technician was busy. I did the installation 
in about twenty minutes, and I was in¬ 
deed impressed by the Gemini logo that 
flashed onto the screen. 

Unfortunately, the speed of the system 
in the IBM-PC mode did not impress me 
at all. A simple disk directory developed 
slowly on the screen. 

I saw my first UCI EasyPC at the Capi¬ 
tal Heath Users’ Group Conference held 
just outside Washington, D.C., in early 
November, last year. I attended a presen¬ 
tation by Dr. David Cheong, the 
president of UCI, and he demonstrated 
his emulator. Needless to say, I was ex¬ 
tremely impressed. Within the hour I 
had purchased one of the packages that 
he had at the show 

This system actually builds an IBM PC 
inside the Z100 using three cards: a new 
disk-controller board, a new video board, 
and a system board. The system speed is 
not adversely affected. 

The disk-controller board is fully capa¬ 
ble of either Z100 or IBM floppy- and 
hard-disk control. It simply replaces the 
existing Z100 disk-controller board. 

The video board is installed in an S-100 
expansion slot, as is the disk controller; 
the video board co-exists with the Z100 
video board in the computer. In the IBM 
mode, the UCI video board controls the 
screen as well as a small speaker. This 
speaker is used for compatibility with the 
IBM-PC audio functions. It seems to 
work well. 

The system board mounts piggyback 
over the motherboard, between the 
motherboard and the Z 100’s video board. 


ZDRAFT for ZlOO 

New Features: 

• Print-to-file lets you print your drawings on any 
MSDOS system, OR create drawings for WatchWord® 
to include in text documents. 

• Read text files into drawings. 

• Read plot data from files. 

• Sideways printing and split printing. 

ZDRAFT is a graphics editor that lets 
yon use your dot matrix printer to 
make high- quality illustrations for 
articles and reports. Unlike others, 
ZDRAFT can use all the memory in 
your ZlOO to make drawings much 
larger than the screen. 

This ad is a single drawing made with ZDRAFT and some of 
the fonts which come with it. The drawing was printed 
on a Tally MT180L and photographed exactly as printed 
with no paste-up (reduced 2.3:1). 

ZDRAFT is $139.00. Demo disk and manual are $25.00, 
refundable with purchase. Info and samples are free. 

ETTS, Incorporated, P. O. Box 955, Renton, WA 98057-0955 
(206) 226-3916 

WATCHWORD IS A TRADEMARK OF SfcK TECHNOLOGY, INC 

Circle #148 on Reader Service Card 


ARE YOUR PERSONAL COMPUTERS 
ON SPEAKING TERMS? 

Connect them with a Novell Local Area Network, 


Novell sets the standard for 
high performance LANs with 
four complete LAN systems. 
Each one offers the reliability, 
security, and DOS compati¬ 
bility of Novell’s NetWare ' 
operating system. 

Zeducorp offers the full 
Novell product line. Let us 
network your Zenith (or com¬ 
patible) personal computers 
with the Novell Solution! 


NOVELL 


ZEDUCORP P.O.BOX 68 STIRLING, NEW JERSEY 07980 (201)755-2262 

Your Authorized Novell Dealer. 

NetWare is a trademark of Novell, Inc. 
Circle #236 on Reader Service Card 
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tog_display(){ 

char start_add; /* Start Read Address most significant byte */ 
outb(12,0xDC);/» Place a 12 in the address port */ 
start_add = inb(OxDD);/*Find the current most significant byte*/ 
/• of the Start Read Address Register */ 
start_add = start_add~0x08; /* Exclusive or with 08 hex */ 
outb(start_add,OxDD); 

} 


Listing 1. A C routine to display the other page of video memory on the screen. 


tog_access(){ 

char latch_val; 

latch_val = inb(OxDA);/* Go find the initial value of the latch */ 
latch_val = latch_val"0x80;/* Exclusive or latch_val with 80 hex */ 
outb(latch_val,OxDA); /* Put the new value in the latch register */ 
} 


Listing 2. A C routine to toggle CPU access between the front and back pages of video 
memory. 


Several chips needed to be moved from 
the motherboard to the UCI system 
board. 

Total installation time, for me, was 
about one hour. 

I did have a few problems getting the 
EasyPC to work in my Z100. There were 
several chips on my Z100 motherboard 
that had to be replaced. These were in the 
keyboard-control circuits. 

UCI has been absolutely superb in 
providing technical support. Dialing an 
800 number yielded the very people who 
designed the system. They willingly told 
me what chips to replace, and my system 
now works well. UCI has said that the 
documentation will be expanded to cover 
these problems, and an updated manual 
is now available for $15. 

You are not stuck with an IBM PC 
when the EasyPC is installed in a Z100. 
On bootup, a choice is presented and you 
choose between the Z100 mode and the 
EasyPC mode. 

In the Z100 mode, the machine acts 
exactly like the unaltered Z100. In the 
IBM-PC mode, it acts like an IBM com¬ 
patible. The one mode will boot up from 
the normal Z100 version of MS-DOS. 
The other will boot up either from PC- 
DOS or from the Z150-series version of 
MS-DOS. If you try to use the wrong 
operating system, the machine will lock 
up. 

Now for the old question: “How com¬ 
patible is compatible?” 

I have not tried a long list of IBM-PC 
software simply because I don’t want to 
spend the money on the stuff. And I don’t 
know what I would do with all the fancy 
boxes that it comes in. 

For the most part I write software, so I 
will tell you what I have found that works. 
Direct access of the video memory works 
fine. All interrupts seem to work as de¬ 
scribed in Peter Norton’s book, Program¬ 
mers Guide to the IBM PC, and the 
parallel printer port works fine. 


The EasyPC emulates the IBM PC so 
closely that the whole screen flashes 
when the screen scrolls, as it does on the 
IBM. I was told by Dr. Cheong that he 
intends to eliminate this particular com¬ 
patibility. 

Another thing to note is that you have 
to use IBM’s ANSI. SYS terminal driver. 
Again, the EasyPC emulates an IBM— 
not a Z150. When the screen is scrolled in 
graphics mode, the Z150’s ANSI. SYS leaves 
blue lines on the screen. 

I have not been able to make the 
communications ports work at all using 
the IBM-PC mode. I have been told that 
this area requires a small additional board 
that UCI will be selling shortly. This 
simply means you cannot do modem or 
serial printer communications in the IBM 
mode. For those of you who want to use 
one of the communication ports for a 
mouse, though, UCI has a device driver 
which requires only a small hardware 
change. Also, UCI says a communications 
board (and an 8087-support card) will be 
available in the near future. 

The early version of the EasyPC did 
not work with the NEC V20 microproces¬ 
sor chip. The latest version of the ROM, 
1.61, will work with this chip, and I am 
using it. 

All in all, I’m sold. Nice job, UCI. Now 
all I have to do is get up the nerve to 
upgrade my old 192K motherboard to 
768K, and I’ll be ready to take on all 
IBM-PC software. 

As I see it, I now have a CP/M comput¬ 
er, an MS-DOS Z100, and an IBM-PC 
compatible—all in one computer. It can 
run at 8 megahertz with up to 768K of 
memory on the motherboard. I ask you, 
why would anyone want to sell their 
Z100? 

The second page of video 

If you have 64-kilobit RAM chips in¬ 
stalled on your Z100 video board, you 
have a second page of video RAM that can 


be accessed completely apart from the 
screen you normally see. 

It is actually possible to write on one 
page while reading the other. This is the 
trick that some professional software uses 
to make a graphics screen come on 
suddenly. While you look at one screen, 
the computer builds the other screen on 
the back page. When ready, the comput¬ 
er shows you the back page and writes on 
the front page. 

If you don’t have 64-kilobit chips in 
your video RAM sockets, they can easily 
be installed. You must also remember to 
move jumper number J307 to the 64K 
position. (Be careful not to cross-thread 
any of the little screws that hold the video 
board. I once did, and I wound up 
drilling it out.) 

First, I will explain how to shift the 
display from one page to the other. This 
may cause the cursor to become lost. You 
will likely need to use the reset sequence, 
ESC z, to get it back. 

Toggling between displays 

The Z100 uses a device known as a CRT 
Controller (CRT-C) to keep track of the 
video memory and screen control. This 
controller chip, a 68A45, reads video 
memory used for storing green, red, and 
blue information; it displays the video 
memory as pixels on the computer’s 
screen. 

This chip has eighteen memory regis¬ 
ters with which it interfaces to the central 
processing unit (CPU) through two ports; 
these registers are used for controlling 
the CRT-C’s operation. 

The CPU to CRT-C interface ports are 
the address port and the data port. 

The address port is used for passing to 
the CRT-C the intended CRT-C register 
to be accessed. The number placed in this 
port should be in the range 0 to 17. (The 
port number is DC hexadecimal.) 

The data port is used for passing data 
between the CRT-C register and the 
CPU. (The port number is DD hex.) 

All of the CRT-C registers and their 
functions are described in the Z100 Tech¬ 
nical Manual, Appendix D, on pages 153 
and 154. The only ones that will be dis¬ 
cussed here are register 11 and register 
12. These, taken together, are the Start 
Read Address Register. 

The Start Read Address Register is 
used by the CRT-C to fix the point in 
video memory that will be the memory 
starting address for the screen. By tog¬ 
gling the fourth bit in the most significant 
byte, register number 12, we can switch 
between the starting address that is nor¬ 
mal for machine bootup and a start ad¬ 
dress that represents the back page of 
memory. 

In order to flip the display between the 
two pages, we need to read register 12. 
We can toggle the fourth bit by exclusive 
ORing the byte with the number 08 hex 
(00001000 binary); then we can write the 
new value out to register 12. 

Listing 1 shows an example of toggling 
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the display using the C programming 
language. 

In Listing I, the outb(l 2,0xDC) sets 
up the 68A45 for access to register 12; the 
register is read; the register value is ex¬ 
clusive ORed with 08 hex; and the new 
value is placed in the register. 

Toggling CPU access to the video memory 

The Z 100’s microprocessor, the 8088 
CPU, accesses the video RAM through a 
chip known as a 68A21 Address Latch. 
This device also uses an internal register 
to keep track of access to the video RAM. 


This time, however, the access in ques¬ 
tion is the CPU s access to the video 
RAM, rather than the CRT Controller s 
access to the RAM. This address latch is 
described on page 4.39 of the Z100 Tech¬ 
nical Manual. 

If CPU access and display are both 
directed at the same section of memory, 
the eight bits of this latch register will 
match bits 4 through 12 of the Start Read 
Address described above. 

The Address Latch register is con¬ 
trolled through port number DA hex, and 


the CPU access to video RAM may be 
changed to the back page simply by tog¬ 
gling the most significant bit in this 
register. This will be done by using the 
exclusive OR again. 

The C routine in Listing 2 will cause 
the CPU access to be toggled between 
the front and back pages. The initial latch 
value is read; the value is exclusive ORed 
with 80 hex (10000000 binary); then the 
value is written back to the register. 

A demonstration of page flipping 

If you wish to flip between pages, you 
must be sure to do the following things: 

1) Ensure that the terminal's 25th line 
is enabled, using the sequence ESC xl. 
In C, fputs('\033xlXstdout) would do 
the job. 

2) Prior to writing on the back page, 
ensure that you clear the screen and the 
25th line on that page. 

3) Don’t allow the screen on either 
page to scroll. The scrolling screen will 
mess up the other page. 

4) Turn the cursor off, and leave it off 
until you are through with the page flip¬ 
ping. Then use the terminal-reset se¬ 
quence, ESC z, to get the cursor back. The 
cursor is turned off by using the ESC x5 
sequence (fputs("\033x5",stdout) in C). 

Listing 3 is an example of the toggling 
functions. One page is filled with X’s, and 
the other with Z’s. The screen is then 
flipped back and forth between the two. 

This example is created for Toolworks 
C. If you are using another compiler, the 
port “in” and “out” functions may need to 
be changed. Consult your compiler 
documentation. 


Ordering Information 

MS-DOS version 3 (Model #OS-63-30), 
$150. MS-DOS 3 Programmer’s Utility 
Pack (Model #CB-3163-30), $149. 

Heath Company 
Benton Harbor, MI 49022 
Orders, 800/253-0570; from Alaska and 
Michigan, 616/982-3411. Technical 
assistance (operating systems, lan¬ 
guages, utilities), 616/982-3860 

EasyPC, $699. Mouse driver, $10. 

UCI Corporation 
948 Cherry Street 
Kent, OH 44240 
800/UCI-COMP, 216/673-5155 

Gemini Emulator Board, $599. 

Gemini Technology, Inc. 

11-11151 Horseshoe Way 
Richmond, B.C., Canada V7A 4S5 
Orders: 800/223-0306. Information and 
technical support: 604/274-1283 

Toolworks C compiler, $49.95. 

The Software Toolworks 

14478 Glorietta Drive 

Sherman Oaks, CA 91423 

Orders: 800/223-8665; from California, 

800/228-8665 a 


/* FLIP DEMO »/ 

/* William N. Locke »/ 

#include "stdio.h" 

^define DURATION 30 
^define DELAY 30000 
main(){ 

unsigned i,j; /* Define two index variables •/ 
clear_scn(); /* Clear the front page */ 
off_cursor(); /* Turn off the cursor */ 
fputs( n Wait a few seconds, I’m busy out back\n n ,stdout); 
tog_access(); /* Toggles CPU access to the back page */ 

clear_scn(); /* Clear the back page */ 

for ( i = 0; i <= 22; i++){ /* Fill the back page with X’s */ 
for( j = 0; j <= 79; j++) 
putchar(’X *); 

putchar(’\n’);/« This is a RETURN */ 

} 

tog_display(); /* Toggle display to the back page */ 
tog_access(); /* Toggle access to the front page */ 

clear_scn(); /* Clear the front page to clear the ’’wait” message */ 

for ( i = 0; i <= 22; i++){ /* Fill the front page with Z’s */ 
for( j = 0; j <= 79; j++) 
putchar(* Z *); 
putchar(’\n*); 

} 

tog_display(); /* Toggle display back to the front page */ 

for (i =0; i < DURATION; i++ ){ /• Now flip back and forth */ 

for ( j = 0; j <= DELAY; j++ );/* This line acts as a timer */ 
tog_display(); 

for ( j = 0; j <= DELAY; j++ ); 
tog_display(); 
i += 1; 

} 

reset_scn(); /• Reset the screen */ 

} 

clear_scn(){ /* Clear the screen including line 25 */ 
fputs(”\033E’’ ,stdout); /* Clear the screen */ 

fputsO*\033Y8 ” ,stdout); /* Goto line 25 */ 

fputs(”\033E’’ ,stdout); /* Clear line 25 */ 

fputs(’’\033H*’,stdout); /• Go home */ 

} 

off_cursor(){ /* Turn the cursor off */ 
fputs(”\033x5” ,stdout); 


reset_scn(){ /* Reset the screen */ 
fputs(”\033 z”,stdout); 


tog_display(){ /* Toggle the screen display */ 

char start_add; /* Start Address most significant byte */ 
outb(12,0xDC);/* Place a 12 in the address port */ 
start_add a inb(OxDD);/*Find the current most significant byte*/ 
/* of the Start Address Register */ 
start_add = start_add"0x08; /* Exclusive or with 08 hex */ 
outb(start_add ,0xDD); 


tog_access(){ /• Toggle the Video RAM access by the CPU */ 
char latch__val; 

latch_val = inb(OxDA);/* Go find the initial value of the latch */ 
latch_val = latch_val~0x80;/* Exclusive or latch_val with 80 hex */ 
outb(latch_val ,0xDA); /* Put the new value in the latch register */ 


Listing 3. An example of writing on one page of video memory while displaying the other. 
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Z VERY BEST BOARDS 
AT 

Z VERY BEST PRICES 

If you’re feeling left out of the low price add on board market with yourZIOO system check out these LOW 
LOW PRICES on these HIGH QUALITY S100 BUS BOARDS for your Z100 system. All the boards we sell 
come with the manufacturers 1 year warranty on parts and labor and all boards are of the highest quality. 

MEGARAM dynamic RAM BOARD with up to 2 MEGABYTES of fast dynamic RAM. Fully compatible with 
the Z100 and its extended addressing architecture. MEGARAM offers low cost expansion of your system 
memory for those programs, such as CAD programs, which require large amounts of RAM to run efficient¬ 
ly- MANiiFArvriiRFR’S LIST Z VERY BEST PRICE 

$711.75 
516.75 


\ 


MANUFACTURER’S LIST 
$1095.00 
795.00 
595.00 
475.00 


386.75 

308.75 


2 MEGABYTE 

1 MEGABYTE 
512 K BYTES 
256 K BYTES 

IBM-PC COLOR GRAPHICS support for your Z100 system allows operation of IBM-PC programs on your 
Z100 system with your existing DOS 2.XX operating system. No need to reset and reboot PC-DOS, a sim¬ 
ple command changes mode and keyboard operation to emulate an IBM-PC. Allows programs such as 
LOTUS 123, Microsoft WORD and other programs to run on your system. 

MANUFACTURER’S LIST Z VERY BEST PRICE 

COLOR MAGIC $595.00 $386.75 

One thing that really irks me when I’m trying to get work done is those sooo slow mechanical disk drives I 
used to use in my system. I no longer put up with that. I use the fast NV-DISK solid state disk drive. It has 
all the advantages of the mechanical drives with one very important plus, THE FASTEST DISK ACCESS 
SPEEDS AVAILABLE. All disk seek times, head load time and disk lattencies are eliminated. What all this 
really means is that when your program asks for the data it’s there immediately. If you want to see your 
data base applications really fly or your compile and link time cut in one fourth, get one of these. At our 
low low prices you can’t afford to be without one. Time is money and with one of these you’ll save plenty 
of both. 

MANUFACTURER’S LIST Z VERY BEST PRICE: 

512 K drive $595.00 $386.75 

2 MEGABYTE drive 1095.00 711.75 


If you’re concerned about loosing the data you’re working with if a short power glitch comes along, you 
can buy some very low cost insurance. The NV-DISK is available with battery protection for only an addi¬ 
tional $95.00 including battery charger and battery. You may also equip your board with a battery 
eliminator (9 volt Vi amp) which will keep your data rock solid even after turning off your system for days. 

For those of you who have been looking for a really cost competitive harddisk option for your Z100, the 
CONTROL-IT- ALL harddisk controller will allow your Z100 to add a disk drive to your system with up to 
144 MEGA BYTES of storage. We offer the CONTROL-IT-ALL either by itself allowing you to find Z VERY 
BEST deal on a disk drive or you may purchase a complete harddisk subsystem to add to your Z100. 



MANUFACTURER’S LIST 

Z VERY BEST PRICE 

CONTROL-IT-ALL 

$575.00 

$373.75 

DISK DRIVES ALL AT Z VERY BEST PRICE 


10 MBYTE slim line 

$499.00 


40 MBYTE 

$1325.00 

The best quality 

85 MBYTE 

$1750.00 

Excellent quality and FAST 

SUBSYSTEMS 

10 MBYTE 

$1095.00 


40 MBYTE 

$1895.00 


85 MBYTE 

$2325.00 

Z VERY BEST 

P.O. Box 586 



NORTHBORO, MA 01532 
Telephone 617-460-0616 

^ Above pricing is for cash or money order, Master Card or Visa orders add 3%. 
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From FBE: 1216K RAM 
for Your '151 

The Other Vendor made 640K the limit. With MegaRAM-150, you can boost that 
by 64K and add a 512K RAM disk to boot. 

Richard L. Mueller 


The standard memory board on the 
H/Z151 or T61 holds no more than 320 
kilobytes of random-access memory 
(RAM). Do you have a need for more than 
that in order to run large programs or 
applications? Or do you need more mem¬ 
ory just to run “average size” programs 
after installing one or more of the 
memory-resident packages such as 
SideKick, SuperKey, Genie, etc.? 

Or have you thought about RAM-disk 
capability? Do you need faster file opera¬ 
tions (which would give you faster 
program/application execution)? 

My answer was “yes” to all of the 
questions above. If your answer is “yes” to 
one or more of them, then stay tuned for 
information on a product that I installed 
in my Z161. It has been announced in 
both Buss and H-Scoop newsletters, and 
from my own personal experience I high¬ 
ly recommend it: MegaRAM-150 from 
FBE Research Company, Inc. 

Before I get into MegaRAM-150 
details, though, let me first cover 
some background information on memo¬ 
ry limits, memory-chip sizes, RAM disks 
in general, etc. 

Additional memory? 

The H/Z151 and T61 use 64-kilobit 
memory chips on the main memory 
board. There are sockets for five banks of 
these memory chips. Each bank consists 
of nine RAM chips, giving a total of 320K 
of memory when all the banks are filled. 
(One chip holds the first bit from each of 
the bytes stored; another chip stores all 
the second bits. And so on—eight for the 
eight bits in a byte, and one for the bit 
used by parity error-checking.) 

So, before the 256-kilobit chips be¬ 
came practical, you needed forty-five 64- 

Rich Mueller is a senior consultant in 
the Sales Support group at Control 
Data Corp. in Minneapolis. He has 
been working in the computer field 
since 1961. His home computers are an 
H100 and a Z160. 


kilobit memory chips to get 320K. Again, 
before the availability of the 256-kilobit 
memory chips, you had to install a second 
memory board in the microcomputer in 
order to go beyond 320K of RAM. The 
additional board could also contain up to 
320K, bringing the total to 640K. 

640K is the magic number that you see 
in all the literature as the maximum 
amount of memory you can have in the 
IBM Personal Computer or a compatible 
such as the T51 or 161. In fact, there are 
references in some of the manuals that 
imply that this figure is the maximum 
supported by the Microsoft Disk Operat¬ 
ing System (MS-DOS). However, this is 


While it is running , 
the RAM disk appears 
just as if it were 
really an exceptionally 
fast disk drive. 

not entirely correct. MS-DOS can 
support more than 640K; I will explain 
this in detail shortly. MegaRAM-150 lets 
you access more than 640K; to be exact, it 
allows you a total of 704K of main 
memory. 

256-kilobit memory chips 

Today, there is a way to upgrade your 
memory to 256-kilobit RAM chips with¬ 
out adding an optional memory board 
and taking up a valuable expansion slot 
in your microcomputer. This involves 
changing the programmable array logic 
(PAL) chip at U455 on your main memory 
board. This chip controls addressing and 
determines the proper bank when an ad¬ 
dress is referenced. 

There are a number of new PAL chips 
that will allow the T51 to handle 256- 
kilobit memory chips, along with the 64- 
kilobit memory chips. That’s right; you 


can mix the memory chips. One bank can 
have 256-kilobit chips while another can 
utilize 64-kilobit chips. If you have a full 
load of 320K, mixing chips implies that 
some of the 64-kilobit chips will have to 
be removed. 

As we will see shortly, MegaRAM-150 
is a special PAL chip. It lets you install 
704K of main memory, and an additional 
512K as a RAM disk. 

A 640K limit? 

Now let’s look at this “640K limit” in 
more detail. 

The IBM PC and Zenith’s H/Z151 and 
161 use the 8088 microprocessor chip 
from Intel. This chip has 20 bits of ad¬ 
dressing—which allows accessing 2 20 
bytes, a full megabyte of memory. 
However, part of the one megabyte is 
used by the read-only memory (ROM) 
containing the monitor routines, by 
storage for the video display 
(monochrome and color), etc. 

Table 1 is a memory map taken from 
Zenith’s Programmer’s Reference Guide 
for the H/Z151 and 161. As you can see, 
there are some “holes”; that is, there are 
chunks of memory space that are not used 
but are listed as reserved for future ex¬ 
pansion. Please note that immediately 
following the 640K (00000-9FFFF hexa¬ 
decimal) area is a 64K block (A0000- 
AFFFFh) that is not used except when 
the system has an Enhanced Graphics 
Adaptor (EGA) board installed. 

If you do not use an EGA board, then 
this 64K block can be used to extend your 
640K limit to 704K. MS-DOS will recog¬ 
nize this additional RAM and use it if the 
proper PAL chip is installed and the 
memory switches on the central process¬ 
ing unit (CPU) board are set correctly. 
Also, the jumper plug at J401 on the 
memory board has to be changed when 
adding 256-kilobit chips and going 
beyond 320K. See Table 2 for possible 
chip configurations; memory switch 
settings on the CPU board are given in 
Table 3. 
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H89 & H150 
SPEED DOUBLER 

STOP waiting! Increase your 
computer’s speed NOW! 

Easily installed — 

NO trace cuts 
or permanent mods. 

HI 50/160 

•Runs at 6.77 or 4.77 MHz 
•Socketed crystal 
•Hardware reset included FREE 
•Assembled and tested.$34.95 

H89 

•Software-select 2- or 4-MHz 
•Supports Heath, Magnolia, CDR 
CP/M, and HDOS 
•4-MHz Z80A included 

•Assembled and tested.$34.95 

•Complete kit with s/w.$24.95 

•Bare board with s/w.$20.00 

ORDER NOW! 
WRITE OR CALL: 

Micronics Technology 
449 Barbados Way 
Niceville, FL 32578 
(904) 897-4257 

We accept checks, Visa, MasterCard. 
Add $2 shipping. 
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SOLARSIM 

Janies Tursa 

The Solar System 
Simulation Program 

SOLARSIM is a dynamic 3-D color 
graphics simulation of our solar system 
and nearby star systems. It simulates 
the planets, 250 asteroids and comets 
(including Halley's), and over 800 
stars, nebula and galaxies (you can add 
more!). View and identify the stars and 
solar system from any point on Earth 
or nearly any point in space and at any 
specified time or date. Great for stellar 
navigation, tracking comets and plan¬ 
ets, and learning the positions and 
shapes of the constellations. SOLAR¬ 
SIM comes with a high-quality 50-page 
manual. SOLARSIM (IBM® version) has 
both medium-resolution color and 
high-resolution single color modes. 

Only $29.95 for a limited time! 

(Please add $2 for shipping. Texas residents add 
sales tax. Overseas orders should add an extra $5.) 

Available for the IBM PC/XT(PCjr AT and 
compatibles, Zenith® Z-100, and the TI® Pro. 

System Requirements: 

128K RAM & Color/Graphics Adapter (IBM) 

192K RAM (Z-100) 

256K RAM (TI Pro) 

DOS 2 or later (except Z-100) 

Send check, money order or COD orders to 
CYGNUS, P.O. Box 57825, Webster, TX 77598, 
1713)486-4163 

Credit card orders only: 

.800) 622-4070 (Nat'l) 

800) 942-7317 (ILL) 


(As it is currently offered, MegaRAM- 
150 is designed to operate in H/Z151s or 
T61s that do not have the EGA board. 
You may want to check with FBE if you 
have an EGA board or are planning to 
get one.) 

Use a RAM disk 

What is a “RAM disk”? It simply means 
that a chunk of your RAM is used to 
emulate a disk drive. 


However, unlike a true floppy-disk 
drive or hard-disk drive, the RAM disk is 
extremely fast. The reason is simply that 
you are transferring information from one 
section of RAM to another without going 
through some mechanical device that 
adds considerable delay. 

Unfortunately, RAM is not generally 
backed up with battery power; so when 
power is turned off to the microcomputer, 
the contents of the RAM disk are lost. 



Hexadecimal 

Decimal 


Type of Memory 

Address 

Address 

Size 

User RAM 

00000-9FFFF 

0000000-0655359 

640K 

Reserved 

A0000-AFFFF 

0655360-0720895 

64K 

Monochrome Video 

B0000-B3FFF 

0720896-0737279 

16K 

I Reserved 

B4000-B7FFF 

0737280-0753663 

16K 

Color Graphics 

B8000-BBFFF 

0753664-0770047 

16K 

Reserved 

BC000-BFFFF 

0770048-0786431 

16K 

Expansion ROMs 

C0000-EFFFF 

0786432-0983039 

192K 

MFM-150 Monitor RAM 

F0000-F3FFF 

0983040-0999423 

16K 

Expansion ROMs 

F4000-F7FFF 

0999424-1015807 

16K 

MFM-150 ROM 

F8000-FFFFF 

1015808-1048575 

32K 




1024K 


Table 1. Memory map of the Z151 and Z161. 


Main Memory 





Memory Size 


Bank 0 

Bank 1 

Bank 2 

256K 


256K 



320K 


256K 

64K 


512K 


256K 

256K 


576K 


256K 

256K 

64K 

704K 


256K 

256K 

256K* 

*The upper 64K block is not used as 

part of main memory RAM. 

Overlay (or Paged) Memory 



Memory Size 


Bank 3 

Bank 4 


256K 


256K 



320K 


256K 

64K 


512K 


256K 

256K 


Table 2. Memory configurations possible with MegaRAM-150. 


Memory Switch Positions 


Memory 

0 




Size 

i 

2 3 

4 

256K 

right 

left 

left right 

right 

320K 

right 

right 

right left 

right 

512K 

right 

left 

left left 

right 

576K 

right 

right 

right right 

left | 

704K 

right 

right 

left right 

left 


Table 3. Memory switch settings on the CPU board. 
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RAM disks are also referred to as “elec¬ 
tronic disks”; I prefer to just call them 
RAM disks. To the operating system, 
RAM disks look just like floppy disks, 
which means they have file-allocation 
tables and directories. They can even 
have a pseudo “boot track” to allow you to 
add the operating system ( 10 .SYS, 
MSDOS.SYS, and COMMAND.COM) to 
them. 

RAM disks became a lot easier for 
programmers to create when MS-DOS 
version 2 was released with the capability 
of adding your own device drivers. 

I don’t want to get into a discussion of 
device drivers here because that’s an arti¬ 
cle in itself. However, just briefly, a de¬ 
vice driver is nothing more than a 
program that takes care of initializing and 
reading/writing whatever new device you 
are adding to your system, and that in¬ 
cludes RAM disks. 

RAM disks are assigned a drive letter, 
just as is done with your floppy-disk 
drives or hard disks. You can read and 
write to RAM disks just as you would to 
any floppy disk or hard disk. 

Up to this time, perhaps the chief 
drawback to using a RAM disk is that it 
has taken a chunk out of your valuable 
RAM space. With MegaRAM-150, how¬ 
ever, that is not so. 

MegaRAM-150 

Now let’s take a closer look at 
MegaRAM-150, the main point of this 
article. 

MegaRAM-150 not only allows you to 
go to 704K of RAM (main memory); it also 
allows you to add up to 512K of RAM-disk 
space over and above your 704K main- 
memory RAM. I installed MegaRAM- 
150 with the full amount for main memo¬ 
ry (704K) and the full amount of memory 
for the RAM disk (512K), and I’m quite 
pleased with all this memory. 

As far as hardware is concerned, 
MegaRAM-150 itself consists of just the 
MR-150 PAL chip and a small jumper 
wire. The product does not include the 
256-kilobit memory chips. This is gener¬ 
ally true of PAL products: the memory 
chips have to be purchased separately. 

When other PAL products are in¬ 
stalled, the jumper plug at J401 has to be 
set in position 2 to allow more than 320K 
of memory. However, MegaRAM-150 
does not actually use this jumper; the 
instructions tell you to either remove the 
jumper plug or put it on the leftmost pin 
of J401 just to get it out of the way. 

The small jumper wire (E-Z-Hook) in¬ 
cluded with MegaRAM-150 has “hooks” 
on both ends. One end is connected to 
the rightmost pin of J401 and the other to 
pin 10 of chip U458. I have connected the 
jumper this way. In H-Scoop, however, 
Henry Fale pointed out that it might be 
better to solder a jumper for a more 
permanent connection. (See H-Scoop 
#67, October 1985.) The choice is up 
to you. 


Put a “LiF Lightnin” in 


Get 8 MHZ performance from your 
slow 4.77 MHZ machine. 

Easy installation! 

No soldering! 

Switchable! 

1 year guarantee! 

ONLY $89.95 

Plus $2.50 Shipping 

TRADE WINDS PALOMAR 

Dept. SE34 • P.O. Box 8213 • Chula Vista, California 92012 
(Note: California residents add 6% sales tax) (619) 585-0351 
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Your 

PC! 

Z-150/Z-160 
SPEED MODULE 


EXPAND 

YOUR Z-148 COMPUTER 

NOW YOU CAN ADD: 

• 2 IBM™ COMPATIBLE EXPANSION SLOTS 

* ONE FULL SIZE (13") CARD SLOT 

* ONE HALF SIZE (5") CARD SLOT 

• HARDWARE CLOCK WITH LITHIUM BATTERY 


THE PREMIER TECHNOLOGIES Z-148 EXPANSION CARD 
LETS YOU UPGRADE YOUR Z-148 WITH HARD DISK DRIVES, 
INTERNAL MODEMS, NETWORK INTERFACES, MULTIFUNCTION 
CARDS, ENHANCED VIDEO ADAPTERS AND JUST ABOUT ANY 
OTHER COMPATIBLE ADAPTER CARDS 


FOR THE DEALER NEAREST YOU CALL YOUR 
REGIONAL ZENITH DATA SYSTEMS DISTRIBUTOR OR 
CALL PREMIER TECHNOLOGIES AT (714) 261-1184 
OR TELEX 0000 678 185 



INTEGRITY, QUALITY, SERVICE 

PREMIER TECHNOLOGIES, INC. 
P.O. BOX 16279 
IRVINE,CA 92714 


(IBM IS A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES INC.) 
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As I said before, you can take the main 
memory up to 704K—by installing 256- 
kilobit memory chips in banks 0, 1, and 2. 
The upper 64K block of bank 2 is not 
usable since this portion of memory 
(addresses BOOOO-BFFFFh) is used part¬ 
ly by the monochrome video board. So, 
you can only go to AFFFFh—which is 
704K. In addition, you can go to 512K of 
RAM-disk by installing 256-kilobit mem¬ 
ory chips in banks 4 and 5. (Once again, 
see Table 2 for the possible memory con¬ 
figurations, and Table 3 for memory 
switch settings on the CPU board.) 

Straightforward installation 

Once the hardware is installed, the 
next thing that needs to be installed is the 
software. Just as with other RAM disks 
used on the T51 and T61, MegaRAM- 
150 requires a device driver. The device 
driver, MR150.DVD, comes with the 
MegaRAM-150 product, and should be 
copied to your bootable system disk. 

In addition, the CONFIG.SYS file should 
contain the following entry: 

DEVICE = MR150.DVD X 
Here, X will be either A, B, or C to 
represent 256K, 320K, or 512K, respec¬ 
tively, of RAM-disk memory. 

The distribution disk contains the CON¬ 
FIG. SYS file with 512K (C) specified in the 
command line given above. If you do not 
currently have a CONFIG.SYS file on your 
bootable system disk, then you can copy 


this file to it. If you do have a CONFIG.SYS 
file, just add to it the line given above. 

Reboot your system; you should get a 
message stating that the MegaRAM-150 
RAM disk is installed: 
xxx KByte MegaRAM-150 Memory 
Disk Installed as Drive y: 

Here, “xxx” will be either 256, 320, or 
512 (depending on what you specified in 
your CONFIG.SYS entry: A, B, or C, 
respectively); “y” will be the next avail¬ 
able disk device letter. (In my case, for 
instance, where I have only two floppy 
disks, the letter is C.) 

You can perform operations on your 
RAM disk the same as on your other disk 
drives. Do a DIR C:. You should get the 
message “File Not Found,” which means 
that no files currently exist on your RAM 
disk. At this time, also, you will see that 
MegaRAM-150 gives a label to the RAM 
disk (which is generally not done with 
other RAM disks). The MegaRAM label 
is MR-150 DISK. 

Try copying any file to your new RAM 
disk and do a DIR. Same as any other disk, 
right? 

After installing MegaRAM-150, I did 
some quick testing of loading programs 
from an actual floppy disk versus my 
RAM disk; the MegaRAM-150 is ex¬ 
tremely fast. One program (125K) loaded 
from a floppy disk in 18 seconds. From 
the MegaRAM-150 RAM disk, it took just 
two seconds. 


What the RAM disk looks like 

Now let me spend some time on the 
internal workings of MegaRAM-150. 

First, some preliminary details. 
MegaRAM-150 uses 512 bytes per sector, 
the same as the 5Vi" disk drives. Howev¬ 
er, the regular disk drives have two 
sectors per allocation unit. That is the 
minimum amount of space a file will take 
up on disk, and space is parcelled out in 
multiples of two sectors. 

MegaRAM-150 has only one sector per 
allocation unit. This, I feel, better utilizes 
the available memory, and less is wasted. 

Also, the regular disks commonly have 
duplicate file allocation tables to keep 
track of where files are placed on disk. 
The MegaRAM-150 uses only one. 

The MegaRAM-150 RAM disk is de¬ 
fined to be an eight-sector-per-track de¬ 
vice. All this is to make a RAM disk look 
and function like any other disk drive. 

Mapping memory 

Some of you may be wondering exactly 
how MegaRAM-150 manages to give you 
a 512K RAM disk without taking up any 
of the memory space available to your 
application program and the operating 
system. After all, RAM disks usually re¬ 
duce the amount of memory available for 
other purposes. 

The nice part, of course, is that the 
user does not really need to worry about 
the details. While it is running, the RAM 


Bank 0 


Bank 1 


Bank 2 


704K Main RAM 


0-a 

00000-0FFFF 

0-b 

10000-1FFFF 

0-c 

20000-2FFFF 

0-d 

30000-3FFFF 

1-a 

40000-4FFFF 

1-b 

50000-5FFFF 

1-c 

60000-6FFFF 

1-d 

70000-7FFFF 

2-a 

80000-8FFFF 

2-b 

90000-9FFFF 

2-c 

A0000-AFFFF 

2-d (Video RAM) 
BOOOO-BFFFF 


Mapped to 


MegaRAM-150 


Banks 3 and 4 
switched in 


3-d 


3-a 


3-b 


3-c 


4-d 


4-a 


4-b 


4-c 


64K Used By System 


Banks 3 and 4 
switched out 

512K RAM Disk 




Bank 3 


Bank 4 


Figure 1. When banks 3 and 4 are mapped from the are mapped into blocks 2-a through 2-c. However, since bank 2-d is 

MegaRAM-150 RAM disk to main memory, blocks 3-a through 3-c not available as user memory, the “d” blocks do not get mapped in 
are mapped into blocks 1-a through 1-c, and blocks 4-a through 4-c sequence: block 3-d maps into 0-d, and 4-d maps into 1-d. 
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disk appears just as if it were really an 
exceptionally fast disk drive, quite exter¬ 
nal to the computer. 

But for those of you who want to go a bit 
further, take a look at Figure 1 to get a 
feeling of what I will be talking about 
next. I will be referring to it to try to 
explain how MegaRAM-150 utilizes the 
memory in banks 3 and 4. 

MegaRAM-150 does not use any of the 
reserved blocks of memory to access the 
extended memory. Instead, it uses a 
memory-address re-mapping technique 
to access the 512K of additional memory. 

Briefly, the RAM-disk memory is 
accessed by MegaRAM-ISO’s device 
driver rather than by the user program 
directly. In effect, the device driver 
stands between the operating system and 
the memory chips. When your program 
wants to read something from a RAM- 
disk file, the device driver will intervene. 
The driver re-maps the RAM-disk 
addresses to ones recognizable by the 
operating system. Then the driver goes to 
those addresses to read or write to them. 

Now to the details. Each 256K bank is 
divided into four 64K blocks. In Figure 1, 
the banks are labelled 0 through 4, and 
the blocks within each bank a through d. 
So, I will refer to the first 64K block in 
bank 0 as block 0-a; the second block will 
be referred to as 0-b, and so on. The full 
704K main memory is contained in banks 
0 through 2, blocks 0-a through 2-c. 

As is noted in Table 1 and Figure 1, 
block 2-d is not treated as part of user 
memory; the system uses it for the mono¬ 
chrome video memory. Since it is un¬ 
available, there are some peculiarities in 
the way the re-mapping of extended 
memory is handled. When banks 3 and 4 
are re-mapped into the lower banks (as 
shown in Figure 1), they are mapped into 
addresses 30000h through AFFFFh 
(blocks 0-d through 2-c). 

That re-mapping causes an “a” block to 
map into an “a” block, a “b” block into a 
“b” block, and so forth. For the most part, 
this is in sequential order, 3-a into 1-a, 3-b 
into 1-b, etc. However, the “d” blocks get 
mapped out of sequence because block 
2-d cannot be used. So, block 3-d maps 
into 0-d, and 4-d into 2-d. 

There is no need for the user to worry 
about this peculiarity; the MegaRAM- 
150 driver takes care of it. As soon as the 
read or write is completed, MegaRAM- 
150 maps the addresses back to normal. 

I should note that absolutely no memo¬ 
ry is over-written with this technique; 
only memory addresses are re-mapped. 
When MegaRAM-150 performs the re¬ 
mapping in banks 3 and 4 to read or write 
the additional memory, the original con¬ 
tents of banks 0 through 2 (blocks 0-d 
through 2-c) are left intact. 

This memory re-mapping is controlled 
via bit 3 of the memory’s parity input/ 
output (I/O) port (address 100 hex). Set¬ 
ting bit 3 to 1 will re-map the additional 


memory as described above. The con¬ 
tents of the additional memory can then 
be referenced through addresses 30000h 
through AFFFFh. Setting bit 3 to 0 will 
cause the re-mapping to be reset; the 
original contents of addresses 30000h 
through AFFFFh can then be accessed. 

Shifting gears 

When a request is made to read or 
write the additional memory (i.e., the 
RAM disk in banks 3 and 4), the 
MegaRAM-150 device driver first sends 
out a “function byte” on I/O port lOOh; bit 
3 is set to 1 in order to cause the re¬ 
mapping of banks 3 and 4. 

On a read operation, one 512-byte sec¬ 
tor at a time is read into a buffer in the 
device driver’s memory space. Then the 
additional memory is mapped out, i.e., 
reset to the original banks; the contents of 
the device driver’s buffer are then trans¬ 
ferred to the requesting program’s disk 
memory buffer. If more than one sector is 
to be read in, then the process is 
repeated, starting with the re-mapping. 

The process is similar for writing. 
First, a sector of information is read from 
the program’s disk-buffer space into the 
device driver’s buffer. Then the re¬ 
mapping takes place by sending a func¬ 
tion byte (with bit 3 set to 1) on I/O port 
lOOh. The contents of the device driver’s 
buffer are then written to the additional 
memory, i.e., the RAM disk. The map¬ 
ping is then re-set. If more than one 
sector is to be written, the procedure is 
repeated for each sector. 

There is, then, a double moving of 
data: from additional memory to the de¬ 
vice driver’s buffer to the user program’s 
buffer (or from the user program’s buffer 
to the device driver’s buffer to additional 
memory). Because of that, this RAM disk 
is somewhat slower than a RAM disk that 
occupies some of the main memory 
space. However, it’s really hard to tell; the 
RAM disk is still extremely fast. 

That’s basically how MegaRAM-150 
works. Some additional information is 
provided in the MegaRAM-150 User’s 
Guide. 

Is it for you? 

If you need additional main memory 
and/or a RAM disk for better operations, 

I highly recommend MegaRAM-150. It 
will allow you to install the maximum 
main memory possible and a maximum of 
512K RAM disk without adding an addi¬ 
tional memory board. 

Good luck, and happy computing. 


Ordering Information 

MegaRAM-150, $49.95. 

FBE Research Company, Inc. 

P.O.Box 68234 
Seattle, WA 98168 

206/246-9815 A 


H89 20-MEGABYTE 
WINCHESTER 

TIRED of swapping floppies 
and living with limited space? 

•20-meg or two logical 10-meg drives 
•Completely integrated Heath BIOS 
•Uses left memory slot 
•Western Digital controller 
•Seagate ST225 drive 

INTRODUCTORY PRICE: 
ONLY $795 

Quantity and club discounts available. 

ORDER NOW! 

WRITE OR CALL: 

Micronics Technology 
449 Barbados Way 
Niceville, FL 32578 
(904) 897-4257/4218 

We accept checks, Visa, MasterCard. 
Add $20 shipping. 

Circle #104 on Reader Service Card 


EXAM BUILDER 

The Most Comprehensive Exam Storage 
and Generation System on the Market- 
In Use In Over 200 Major Universities 

• Multiple User-Chosen Subjects 

• Complete Question Entry/Edit 
Capability 

• Random or teacher-selected items 
for finished exam 

• Single or Multi-Subject Exams 

• Printed copy is ready for 
reproduction 

• Master list print capability 

• Password protected answer keys 

• Zenith, Apple, TRS-80, IBM 
School Purchase Orders Accepted 

No Time Limit Guarantee 
$99.95 

(316) 682-0156 

A.U. SOFTWARE—DEPT. ST 
P.O. Box 8369 
Wichita, KS 67208 


Circle #130 on Reader Service Card 


Cold, Stylish Text 
fcrtl-19 and H-89! 

T-Prom provides 
an entirely new look 

for your CRT display. All of the text characters 
are enhanced for greater style, clarity and 
boldness. Now you have a choice between 
“stick” letters and clear, stylish screen text. 

T-Prom is a plug-in replacement for the 
original character generator ROM, and is 
priced at only $19.95 including shipping, docu¬ 
mentation, and installation instructions. 
(Another new product, GT-Prom offers the 
combined benefits of T-Prom and G-Prom for 
only $24.95. Write for information on G-Prom.) 

Send your order to: 

NORCOM 

9630 Hayes 

Overland Park, KS 66212 


Circle #163 on Reader Service Card 
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ONE MILLION DOLLAR 
ZENITH SOFTWARE SALE 

SUDDENLY HEATH/ZENITH SOFTWARE 
IS MORE THAN A BARGAIN. HERE'S WHY- 


Payload Computer Services purchased over one million dollars of Zenith software from one of America's largest corporations. We have been 
running this sale for several months now and sales have been quite good, but to sell a million dollars worth takes time. With sales of $10,000 per 
week it would take about two years. We feel it is time to clear our warehouses to make room for other Zenith equipment. With that goal in mind we 
are making further price cuts to almost give-away prices. All packages shipped complete with manuals and registration cards. MAIL or PHONE 
your order today and expect prompt service. MASTERCARD and VISA gladly accepted with no additional charge. 


PART 

ZENITH SOFTWARE FOR THE 
Z100 SERIES COMPUTERS 

LIST 

SALE 

NUMBER 

DESCRIPTION 

PRICE 

PRICE 

MS-463-1 

Z-BASIC (16-bit) 

$175.00 

$24.00 

MS-463-7 

interpreter 

Multiplan 

$195.00 

$24.00 

CB-463-11 

Z-Chart 

$150.00 

$15.00 

CD-463-2 

Condor File Manager 

$299.00 

$24.00 

PK-100-4 

All 4 listed above 

$819.00 

$62.00 

MP-463-3 

MailMerge for Word¬ 

$135.00 

$18.00 

MP-463-11 

Star v3.21 

MailMerge for Word¬ 

$249.00 

$45.00 

MS-253-1 

Star v3.3 

Microsoft BASIC-80 

$175.00 

$24.00 

OS-53-2 

(8-bit) 

CP/M-85 (8-bit) 

$150.00 

$24.00 

OS-63-4 

Z-DOS 

$150.00 

$35.00 

CB-463-7 

CPS Computerized 

$ 40.00 

$18.00 

CB-463-9 

Phone System 

PECON Peachtree to 

$ 99.00 

$15.00 

ES-463-1 

Condor 

Microstat 

$249.00 

$60.00 

RS-463-1 

Peachtree General 

$399.00 

$64.00 

RS-463-2 

Ledger 

Peachtree Accounts 

$399.00 

$64.00 

RS-463-3 

Receivable 

Peachtree Accounts 

$399.00 

$64.00 

RS-463-5 

Payable 

Peachtree Inventory 

$499.00 

$64.00 

RS-463-75 

Management 

PeachText 5000 

$395.00 

$77.00 

SC-463-1 

SuperCalc 

$195.00 

$45.00 

TA-463-1 

ZDS Teacher Program 

$295.00 

$55.00 

TA-463-2 

ZDS Student Program 

$100.00 

$20.00 

WI-463-1 

Remote Batch 

$899.00 

$48.00 

PO-463-1 

Terminal Emulator 

3270 IBM Emulator 

$650.00 

$48.00 


ZENITH SOFTWARE FOR THE 
H/Z89 SERIES COMPUTERS 


PART 


LIST 

SALE 

NUMBER 

DESCRIPTION 

PRICE 

PRICE 

HES-837-1 

Microstat (96 TPI) 

$249.00 

$40.00 

HMP-837-1 

SuperSort 

$195.00 

$40.00 

HCP-837-1 

Pearl #3 Program 

$450.00 

$40.00 


Generator (96 TPI, 
requires C-BASIC) 


ZENITH MONITORS 


ZVM-1360 Long Persistence 13" High Res.$586.00 

ZVM-1330 Color 13" High Res., RGB only.$437.00 

ZVM-1220 Amber Non-Glare Flat Screen .$119.00 

ZVM-1230 Green Non-Glare Flat Screen .$119.00 

ZVM-1240 Amber Flat Screen TTL input .$188.00 

VIDEO CARDS 

Z-171-3 Z-171 Video Card RGB/Comp.$189.00 

Z-329 High-Resolution Monochrome for Z-138, 148, 151, 158, 

200 computers.$182.00 

Z-409 Color Graphics/Monochrome for Z200.$205.00 

TE-37 Tecmar Graphics Master .$482.00 

400-L/H Sigma Hi-Res Color .$511.00 


UPGRADE ACCESSORIES FOR H/Z89 
COMPUTERS 

MAGNOLIA MICROSYSTEMS DOUBLE-DENSITY CONTROLLER. 

Soft-sectored disk controller. Supports up to four each 5.25" and 8" disk 
drives. Complete with cables, installation instructions and CP/M 

2.242.$294.00 

MAGNOLIA MICROSYSTEMS MEMORY UPGRADE CARD. In¬ 
stalls in your H89 to increase memory from 48K to 64K.$68.50 

MAGNOLIA MICROSYSTEMS SASI BUS I/O. Use to connect 
Winchester disk drives to your H89. Also has three serial ports. Software 

included.$175.00 

WINCHESTER HARD DISK DRIVE SET-UP. Includes 20-MEG hard 
disk drive, SASI interface, power supply and case with fan, cables, hard 
disk controller and CP/M software.$1095.00 


ZENITH IBM COMPATIBLE COMPUTERS 

ZF-158-41 One 360K floppy disk drive, 256K RAM, color ready. 

Retail $1999.00, Payload.$1394.00 

ZF-158-42 As above with two floppy disk drives and 256K RAM. 

Retail $2199.00, Payload.$1519.00 

ZW-158-42 As above but with 20-MEG Winchester drive and one 

floppy disk drive. Retail $2799.00, Payload.$2040.00 

ZFL-171-42 PORTABLE Backlighted 25-line X 80-column LCD 
screen, 256K RAM, two 1/3-height 360K disk drives, ROM-based 

software, approx. 14.3 lbs. Retail $2399.00, Payload.$1663.00 

ZFL-241-81 Z200 Computer, AT compatible with one 1.2-MEG 
floppy disk drive, 512K RAM. Retail $3,499.00, Payload ..$2,534.00. 
Requires Z-329 or Z-409 Video Card listed below. 

ZW-241-82 Z200 Computer, AT compatible with one 1.2-MEG 
floppy disk drive, one 20-MEG high speed hard disk drive, 512K 

RAM. Retail $4,499.00, Payload.$3,144.00. 

Requires Z-329 or Z-409 Video Card listed below. 

All above come with MS-DOS supplied by Zenith. When 
comparing prices, remember, Payload charges only $5.00 for 
shipping of prepaid orders. We can enhance the above computers 
with more memory or larger Winchester drives at low costs to you. 


INTERNAL DUAL DRIVE SETUPS FOR H/Z89 
COMPUTERS 

Includes two half-height double-sided disk drives and all hardware 
and connectors required to mount inside your H89. Steel mounting 
shield/case included. 

NATIONAL JA551-2 Setup, 48 TPI, 6 MS seek, 320K disks ...$299.00 
MITSUBISHI MF501 Setup, 48 TPI, 6 MS seek, 320K disks....$312.00 


MITSUBISHI 4853 Setup, 96 TPI, 3 MS seek, 640K disks.$319.00 

HALF-HEIGHT FLOPPY & HARD DISK DRIVES 

MITSUBISHI M2896 8" DS, DD, 48 TPI.$375.00 

NATIONAL JA551 -2 5.25" 320/360K, 48 TPI.$122.00 

MITSUBISHI MF501 5.25" 320/360K, 48 TPI.$124.00 

MITSUBISHI M4853 5.25" 640K, 96 TPI.$130.00 

MITSUBISHI M4854 5.25" H.D. 1.2-MEG.$177.00 

SEAGATE ST-225 20-MEG Winchester 

Hard Disk.$424.00 

TULIN TL-240 30-MEG Half Winchester 

Hard Disk.$532.00 


We have high speed high capacity hard disk drives available for the 
Z200 AT-compatible computers. Please write or call for lowest price. 
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ZENITH SOFTWARE FOR 
THE Z150/160 SERIES COMPUTERS 


PART 

NUMBER 

DESCRIPTION 

LIST 

PRICE 

SALE 

PRICE 

MS-5063-7 

Multiplan 

$195.00 

$ 65.00 

RS-463-75 

Peach Text 5000 

$395.00 

$ 77.00 

BP-5063-1 

BPI General 

$595.00 

$110.00 

BP-5063-2 

Accounting 

BPI Accounts 

$595.00 

$ 95.00 

BP-5063-3 

Receivable 

BPI Accounts 

$595.00 

$ 95.00 

BP-5063-4 

Payable 

BPI Payroll 

$595.00 

$ 95.00 

BP-5063-5 

BPI Inventory 

$795.00 

$115.00 

BP-5063-6 

BPI Job Costing 

$795.00 

$185.00 

BP-5063-71 

BPI Series Self- 

$ 69.00 

$ 25.00 

BP-5063-8 

Training 

BPI Personal 

$195.00 

$ 55.00 


Accounting 

EIGHT-INCH DISK DRIVE SYSTEM 

Two Mitsubishi 8" half-height, double-density, double-sided drives in 
deluxe cabinet with heavy duty power supply and cooling fan, 2.4-MEG 
storage total. Plug into H/Z89 equipped with Magnolia DD controller or 
any H/Z100 computer.$977.00 


UPGRADE ACCESSORIES FOR Z150/160 SERIES 
COMPUTERS 

CLOCK CARD Keeps time and date, and supplied software enters 

time/date at boot-up.$44.00 

MEMORY KIT #150-256-18. Includes a ZPAL chip which allows use of 
the new 256K RAM chips included (18 pieces 256K 150 ns RAM chips). 
Kit increases 128K memory to 640K. If you have over 128K now, will go 
up to 704K. All plug into your single Zenith memory board. Unbeliev¬ 


able but true.$94.00 

WINCHESTER HARD DISK DRIVE INTERNAL SET-UP. Includes 
Winchester drive, controller/interface card, cables and all hardware. 

With 20-MEG (formatted) drive.$548.00. 

May be installed in Z138/148 using an Expansion Card sold below. 
PTZ-148 EXPANSION CARD for Z148. Includes 2 expansion slots plus 

a clock/calender.$129.00 

Z-130-1 EXPANSION CARD for Z138, one expansion slot.$94.00 

WINCHESTER HARD DISK DRIVE EXTERNAL SET-UP. Includes 
Winchester drive, controller/interface card, power supply and case with 

fan. With 20-MEG (formatted) drive.$758.00 

8087-3 NUMERIC CO-PROCESSOR CHIP. Speeds and improves 

numeric processing.$129.00 

8-MEG 8087-2.$165.00 

SECOND INTERNAL DISK DRIVE. Includes instructions and all 

mounting hardware. If you have a Shugart drive (has rotating lever 

latch).$122.00 

If your drive is a Mitsubishi (has flat up/down latch).$127.00 


POWER SUPPLIES AND CASES FOR DISK DRIVES 

Rugged steel construction with heavy duty power supplies. Purchase 
with drives and we will install drives in case. 


Single 5.25" unit for full-height drive.$ 68.00 

Dual 5.25" unit, specify full- or half-height.$ 92.00 

Dual 8" unit with fan, for half-height drives.$225.00 

Face plate for single drive in dual case.$ 8.00 

For Winchester drive, with fan.$205.00 


RAM CHIP SPECIALS 

The finest available and at PAYLOAD prices. Order one to one thousand 
and add only $2.00 for shipping. For quantity orders, please call for 
latest pricing. 


64K Dynamic RAM, 150 ns.$1.75 each 

256K Dynamic RAM, 150 ns.$3.68 each 

256K Dynamic RAM, 120 ns.$4.18 each 


V-20 CHIPS 

We have the high speed NEC V-20-8 8088 replacement chips. These 
run at up to 8 MEG and are said to increase CPU speed 10- 
30%.$14.75. 


TOSHIBA PRINTERS 

The new generation printers are here. The Toshiba 3-in-1 printers offer 
high speed draft quality, near letter quality and high-resolution qraphics 
using an advanced 24-pin dot matrix print head. Choice of serial or 


parallel interface. 

RETAIL PAYLOAD 

P-321-P Parallel.$ 699.00 $ 539.00 

P-321-PS Parallel and Serial interfaces..$ 749.00 $ 577.00 

P-341-P Parallel Wide Carriage.$1099.00 $ 837.00 

P-341-PS Parallel & Serial, Wide Carriage.$1149.00 $1140.00 


Other Toshiba printers and accessories available. 


UPGRADE ACCESSORIES FOR Z100 SERIES 
COMPUTERS 

COLOR GRAPHICS UPGRADE. All memory chips (16 pieces 150 ns) 
required to update Z100 series computer for color. Installation in¬ 
structions included. Order Memory Kit #100-64-16.$25.75 

complete 

MEMORY UPGRADE. All memory chips (9 pieces 150 ns) required to 
upgrade from 128K to 192K RAM. Installation instructions included. 

Order Memory Kit #100-64-9.$14.50 

ZMF100A BY FBE RESEARCH. A modification package which allows 
256K chips to be used on the old-style motherboard to reach 768K. 
Simple assembly with no soldering or trace cutting. Compatible with 

EasyPC and Gemini Emulator.$60.00 

With 27 256K RAM chips included.$154.00 

UCI EASYPC. IBM PC emulator. Makes your Z100 IBM-software 
compatible. Full 8-MEG operation, color graphics and audio compat¬ 
ible. Retail $699.00 Payload.$544.00 

UCI EASYPC 8087 NUMERIC CO-PROCESSOR. New add-on for 
EasyPC at lowest price. Please call or write. 

GEMINI EMULATOR BOARD. Makes the Z100 compatible with the 

IBM PC library of programs.$469.00 

UCI MEMORY UPGRADE CARD. We recommend this one highly. 
The board has sockets for up to 2 MEG of memory RAM chips. New 
model now available. Please call or write for lowest price. 

UCI RAMSAVER. Maintains power on UCI MEMORY CARD RAM 
when computer is off. Save your programs in RAM with your computer 

off.$168.00 

CDR Z100 SPEED MODULE. Run your Z100 computer at 7.$ MHz. 
Installs easily with no soldering. Externally switchable between Speed 

and Normal mode.$48.00 

Z-216-8 8087 NUMERIC CO-PROCESSOR. Speeds and improves 

numeric processing. Retail $429.00 Payload.$325.00 

WINCHESTER HARD DISK DRIVE EXTERNAL SET-UP. Includes 
Winchester drive, interface card/data separator, power supply/case with 
fan, cables. Computer must have power supply with connector for 

Winchester controller. With 20-MEG (formatted) drive.$1175.00. 

WINCHESTER HARD DISK DRIVE INTERNAL SET-UP. Includes all 
items above, less power supply/case. Computer must have power 
supply with connector for Winchester controller. With 20.0-MEG 
(formatted) drive.$985.00 


PAYLOAD COMPUTER SERVICES 

CHARLES C. PORTER, Proprietor 
15006 SUN HARBOR 
HOUSTON, TEXAS 77062 
PHONE (713) 486-0687 


Your satisfaction is guaranteed. All hardware carries a 90-day warranty. Prices listed have been discounted for payment with order. VISA and MASTERCARD 
orders accepted. Add $5.00 to all prepaid orders for handling and shipping, we pay the balance. Actual shipping costs billed for net billing orders to approved 
accounts. We accept purchase orders from schools, government and approved accounts. MAIL or PHONE your order for prompt service. 
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Controlled Data Recording Systems Inc. 

Quality Products and Supportforthe Heath/Zenith Community 


New for the H/Z89-90 
' The Super RAM 


Heath/Zenith 89 and 90 computer users can now 
Ram Drive System at a reasonable price. 

Using the Ram 89 package, standard software 
shows an immense improvement in speed. 

Depending on the software being run, programs 
may execute 10 times faster than when run , 
through standard floppies. 

Ram 89 comes as a two card set that plugs into 
the left hand (16k expansion) side of the 
computer. No computer modifications required. 


Computer Users: 

89 Package 

get the speed and power of a high capacity 
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1 has two banks of 256k chips possible 
for a total of 512 k. Either or both banks are able 
tcf'use 64 k chips instead. Board 1 can be used 
by itself, with board 2 added at a later date. 

Board 2 has an additional 512k, pius it has a 
real time dock capability, and a SAS! interface 
'hardwareJapSbifi.Qf. Board 2 .piggybacks onto 
board 1. 

The Ram Drive Software(SRAM) allows one or two logical ram drives.The ram drive! s) can be located starting anywhere from logical A: 
to O: {standard drivesget relocated). SRAM can be set tostart at logical A: and warm boot with ram{no floppy disk accesses needed). 
Ram d' I • ■ nsofCR/M ! ios usen in the H/Z89*90. 

GET A FULL MAGABYTE OF RAM FOR YOUR H/Z89-90* g!*i§ 

Board 1 includes hardware manual and ram drive software with no ram: $190.00. Each 256k bank, add $56.00. Board 2 {must have 
board 1). With no ram, no clock, no SASI $90.00. Each 256k bank, add S56.00. Ask about dock, SASI pricing._ 



FORTHE H/Z89-90 COMPUTERS 


THE ONE CONTROLLER 

FOR 8” 
& 5.25” 
DRIVES 
THE 
FDC-880H 
PRICE:$395 

Includes controller board CP/M boot prom, I/O 
decoder prom, hardware/software manuals BIOS 
source listing. HDOS drivernowavailablefor$50.00. 

Now be able to run standard 8” Shugart compatible 
drives and 5.25” drives (including the H37 type) in 
double and single density, automatically with one con¬ 
troller. The FDC-880H operates with or without the 
Heath hard sectored controller. 



THE FDC-H8 DOUBLE DENSITY 8” 

AND5.25” CONTROL¬ 
LER FORTHE H8 COM¬ 
PUTER PRICE $495 

•Has all of the capabilities of our popular 
FDC-880H controller, with added features: 
Direct memory access (DMA) data transfer. 

Hard sectored controller (HI 7) incorporated on the board. 

Runs with the standard 8080 CPU card and with Z80 CPU upgrades. 



FOR THE Z100 COMPUTERS 


IV/I D niPVRQ Allows owners of the FDC-880H or the FDC- H8 to 
IVlUUlr T OS read/write to the following disktypes: 

Access S.S.D.D., Cromemco S.S.D. D., DEC VT180 S.S.D.D., IBM PC/ 
Zenith 100, (CP/M) D.S.D.D.*. Kaypro II S.S.D.D., Morrow Micro 
Decisions S.S.D.D., NEC PC-8001 A S.S.D.D., Osborne S.S.D.D., 
Osborne S.S.D.D., Otrona D.S.D.D.*, Zorba D.S.D.D., Tl Professional 
S.S.D.D., TRS-80 Model I (Omnikron CP/M), TRS-80 Model III (MM 
CP/ M), Xerox820 S.S. D. D., Zerox 820- IIS. S. D. D. Plus more, Standard 
(Tests for H/Z37 and C. D. R. Disk types) 

PRICE $49.95 


THE ORIGINAL 

Z100 SPEED 
MODULE. RUN 
YOUR Z100 PRO¬ 
GRAMS FASTER 

The ZS100 runs the Z100 CPU 50% faster, (7.5 MHZ) in 
8088 mode. The ZS100 installs easily with no soldering. The 
ZS100 is externally switchable between speed mode and 
normal. The ZS100 improves the time performance of ap¬ 
plications packages with no software modifications needed. 
The ZS100 is for all Heath/Zenith 100, 110 and 120 series 
computers. 



New: a powerful floppy drive package for any computer that can use 
8” floppy drives. 

Two extended technology 5.25” drives in a package with interface cables 
case and power supply, with the capability of looking exactly like two 
standard 8” drives to the computer. 

Now have 2.4 megabytes of 5.25” floppy file storage capacity in one 

package. A switch enables the drives to look like8” drives or5.25” 96 TPI 
drives. 

ASK FOR PRICE. 


ot 


For information about these products contact: 

Controlled Data Recording Systems Inc. 

7210 Clairemont Mesa Blvd. 

San Diego, Ca. 92111 Phone (619) 560-1272 or contact a Heath/Zenith 
dealer that carries the C.D.R. Systems Inc. line of products. 

New - C.D.R. Systems Bulletin Board (61 9) 560-8929 
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A Low-Budget 
Data Base for HDOS 

If you have fewer than 250 records to store, why pay more than $30? 

Robert L. Schlessman 


Data Base—A structure in which to 
collect information on a given subject in 
one or more files. 

Data Base Management System 
(DBMS)—A program enabling you to 
store, manipulate, and retrieve your in¬ 
formation contained in data base files. 

In the two and a half years that I have 
been involved with computers, I have 
accumulated quite a library of programs, 
magazines, and sales literature for various 
products. The bulk of the programs are 
ones that I don’t use regularly, but I use 
them often enough to justify saving them. 

I also find myself constantly thumbing 
through back issues of Sextant, REMark, 
and Popular Computing for that article 
that I know I’ve read in one of them and 
that I know is the answer to my latest 
software or hardware problem. Then 
there are the times when I’ve finally 
saved enough for some piece of software 
and I can’t remember who sells it or 
which catalogue it’s in. 

In the midst of all of this disorganiza¬ 
tion, I realized I was spending too much 
of my “computer time’’ searching for 
needed information. What I needed was 
a data base management system— 
although I didn’t know at the time that 
this was the proper name for it. 

After several tries at writing my own 
DBMS, I was no closer to the solution. 
Benton Harbor BASIC was too slow and 
limited for efficient data base manage¬ 
ment. I couldn’t afford Microsoft BASIC, 
and I’m only a novice assembly-language 
programmer. 

So I turned to the various software 
sources for a solution. This approach was 
not without its obstacles, either—the 
largest being price. The programs were 
all expensive and for use under the CP/M 
operating system; I rely on the Heath 
Disk Operating System (HDOS). The 
several hundred dollars for CP/M and any 
of the available options in a DBMS was 


Robert L. Schlessman is an electronics 
technician with PPG Industries in 
Illinois. He is also pursuing a 
bachelors degree in computer science. 


totally out of the question. 

Moreover, I needed only a small 
DBMS: one that would have to handle 
only a few hundred items in a single data 
base—although it would be valuable if I 
could search multiple data bases for infor¬ 
mation. And I just needed a data base: I 
wanted only to find and organize my in¬ 
formation. I didn’t need to handle such 
“extra” tasks as printing out mailing lists. 

Then I came across an article in 
REMark entitled “Keyword-based Filing 
and Retrieval,” written by a gentleman 
named Jim Tysinger. (See REMark #42, 
July 1983, page 13.) It was very informa¬ 
tive and dealt with just the type of data 
base handling in which I was interested. I 


Z didn’t need to 
handle such “extra” 
tasks as printing out 
mailing lists. 

could assign one or a number of keywords 
to a record and then retrieve records 
based on the keywords. 

In his article, Mr. Ty singer referred to a 
program he wrote, AUTOFILE DBMS, 
which seemed to be just what I needed. It 
is offered by the national Heath Users’ 
Group as HUG part #885-1110. 

I looked it up in the HUG catalogue 
and there it was—a DBMS for only $30. 
The price, coupled with a high rating 
from HUG, convinced me. I put 
AUTOFILE on my Christmas list as a top 
priority desire. My wife, Mary, came 
through, and by the first week of January 
I was well on my way to organizing my 
wealth of information. 

To buy AUTOFILE, the first thing you 
need is membership in HUG. This can be 
obtained with the application in the 
Heathkit catalogue. (Besides an excellent 
monthly magazine and a large library of 
software, there are many other services 
available through HUG.) 

AUTOFILE runs on both the H/Z89 and 


H8 computers. For H8 systems, it 
requires a Z80 central processor as well as 
the H/Z19 terminal. AUTOFILE makes ex¬ 
tensive use of the Heath/Zenith screen 
format and function keys. 

The autofile DBMS package as you 
receive it from HUG consists of two 
disks. Disk 1 contains the five executable 
program modules, AFL.ABS, AFBSE.ABS, 
AFSTR.ABS, AFUTL.ABS, and AFDTL.ABS. 
All five must be present on the same disk 
in order to run AUTOFILE DBMS; togeth¬ 
er, they take up 15 kilobytes of disk space. 
HDOS and at least 48K of memory are 
required. 

Also on Disk 1 are all of the documen¬ 
tation files and a very good tutorial exam¬ 
ple of how to use AUTOFILE. 

Disk 2 contains all of the source listings 
of the program modules and the neces¬ 
sary common assembler routines (.ACM 
files). AUTOFILE is written in Z80 assem¬ 
bly language to optimize speed and effi¬ 
ciency. Therefore, you would need a Z80 
assembler to do any modifying of the 
system. 

One disk drive is adequate; however, 
an additional drive would allow for larger 
data bases. 

The documentation contained on Disk 
1 is very thorough and easy to under¬ 
stand. It assumes no previous experience 
with data base management on the user’s 
part. At the same time, though, it is not 
too elementary to be useful to the ad¬ 
vanced user. The tutorial mentioned 
previously does not cover use of all of the 
commands and utilities, but it does give 
you a very good start. 

Except when you set up a new data 
base, AUTOFILE is totally menu driven. I 
have found, as I am sure many of you 
have, that this method of command entry 
greatly simplifies the use of any software 
package, and the use of single-keystroke 
entries makes it even nicer. 

Just hit the function key f2 to search 
items by keyword, for instance, and 
AUTOFILE will prompt you to give it the 
ones you want. More than one keyword 
may be designated. For that, you can use 
the logical AND, NOT, and OR functions, 
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ITEM DATE «t*f««*#•#«•««* SUBJECT ***«*••««*»**« NAME OF PROGRAM OR FILE 

16 1/02/84 UTILITIES RENUM.BAS 

KEYWORDS: 

VOL.3 VOL.9 VOL. 10 VOL.21 VOL.31 
ABSTRACT: 

Source - REMARK / B.H. BASIC program line renumbering utility. 


G RETURN TO HIT LIST DISPLAY 


Figure 1. An item from the authors FILES data base as displayed by AUTOFILE. 


ITEM DATE ««************* SUBJECT *************** TITLE OF MAGAZINE IT'S IN 

1 5/01/83 MODEM TUTORIAL 83 REMARK 

KEYWORDS: 

TUTORIALS HARDWARE MODEMS 
ABSTRACT: 

Part 1 in a tutorial that describes what modems are, how they work, and many 
possible ways they can be used. 

G RETURN TO HIT LIST DISPLAY 


Figure 2. An item from the author’s ARTICLES data base as displayed by AUTOFILE. 


and any combination of the three; for 
example, Keyword 1 AND Keyword2, 
Keyword 1 OR Keyword2, Keyword 1 but 
NOT Keyword2. 

These features make the Keyword 
search very powerful and versatile. 

AUTOFILE's fields 

As indicated earlier, AUTOFILE DBMS 
is a keyword-based filing and retrieval 
system. (Other search parameters may be 
specified, but more about that later.) 

An AUTOFILE data base may consist of 
anywhere from 1 to 254 items, with each 
item containing five data fields. (As 
mentioned below, the limitation to 254 
items can be eased.) 

The AUTOFILE fields are Subject, Date, 
Keywords, Abstract, and a user-defined 
field referred to as the Display Field. 

Figures 1 and 2 show examples of items 
from two different data bases I’ve created 
with AUTOFILE: FILES and ARTICLES. 
These should give you an overview of the 
layout of the fields. 

There are some limitations on the 
length and type of data allowed in each 
field. These are covered thoroughly in the 
AUTOFILE documentation, but I will brief¬ 
ly cover them here. 

Item: The item number is assigned by 
AUTOFILE. Except when you tell it to de¬ 
lete a file, the item number is strictly for 
the use of AUTOFILE. 

Date: The user assigns a date for each 
item as it is entered. It must be in the 
format MM/DD/YY. 

Subject: Limited to 40 characters in 
length. 

Display Field: The heading and the 
field itself are each limited to 25 
characters. I use this section for any 
heading that will make things easier to 
find—the name of an individual program 
(in Figure 1) or the source of a magazine 
article (in Figure 2). 

Keywords: Must begin with a letter, be 


at least two characters in length, and be 
no longer than 63 characters for each 
keyword. The only allowable special 
characters are: 

"#$%&'( )* + ,—./:;< = >?(§> 

This field may contain any number of 
keywords, limited only by memory and 
disk space. (In Figure 2, I could have 
used the magazine and author’s name as 
keywords.) 

Abstract: No restriction as to length. 
Contains the main body of the item, usu¬ 
ally its description. 

No control codes (including tabs) are 
allowed in any field. Each line in the 
Abstract and Keyword fields is limited to 
78 characters; a field is terminated by 
entering an extra carriage return after a 
line is completed. The Subject, Abstract, 
and Display Field fields may have both 


upper- and lowercase letters, special 
characters, and numbers. 

Setting up a data base 

AUTOFILE is executed by typing 
AFL<RETURN> at the HDOS prompt. 
HDOS’s overlays are loaded along with 
the printer device driver (LP:). If no 
printer driver is present on the disk, 
AUTOFILE will print a message to that 
effect and prompt you for the name of the 
file to which printer text should be writ¬ 
ten. If none is desired, hit RETURN, and 
all of the printer functions of AUTOFILE 
will be disabled. 

At that point, AUTOFILE prompts for the 
name of the data base you desire to call 
up, and you enter it followed by 
<RETURN>. If the data base doesn’t exist, 
AUTOFILE will tell you so and ask if you 


We have an experience for you! 



Adventure gaming at its best. Each of 
our adventures has an overall plot and 
an underlying theme to truly make it an 
unforgettable experience. 

You must placate the caretaker to gain 
entrance to a cave of wonders! Fun, as well as 
educational, this game is for young people 
and adults alike. You'll enjoy its puns and riddles 
as you follow the ancient pirate's map to solve 
the mystery of the whistling maze. Feel your 
way through the elve's maze to discover the 
room of the ages! Find and collect treasures 
until you acquire all 550 points. 

All of our adventure games give you that 
exhilarating feeling, when you solve a sticky 


challenge. And if you really get stuck, 
and need clues, we're just a phone 
call or a post card away! 

Call and order now, and let the 
fun begin! 

Uloyle & Uloyle 

Software, Inc. 

716 S. Elam Avenue 
Greensboro, Nc 27403 
(919)378-1050 

Available in HDOS, CP/M, MS-DOS, 

Z-DOS, PC-DOS for most systems. 
*29.95 Visa, MC, Choice, COD, or 
check. Shipped within 24 hours. Write 
for further information about Remarkable 
Experience, and our other adventures. 
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LINDLEY SYSTEMS 
21 Hancock St. 
Bedford. MA 01730 
(617) 275-6821 


Hard Disk Systems 
for H/Z-IOO’S 


10 Meg Internal $924 


Winchester drive subsystems for Z-100 series 
computers are available for immediate shipment. 

The Z-100 system includes a driver for MSDOS 2 and 
3 and Winchester utilities; is 100% compatible with 
all existing software. New version of MSDOS driver 
supports two drive units and up to 4 partitions per 
drive (each up to 64Mb). 

Both internal and external mountings are available. 
Z-100's with half-height drives are easily 
adaptable to disk mounting. Internal installation 
requires some tools, but is straightforward. 

Please specify whether you have a black or silver 
power supply. Z-100's with full-height drives will 
require a replacement bezel from Heath/Zenith; 
external mountings are recommended for these units. 
A screwdriver is all that is needed when installing 
an external system. 

Call or write (or circle our number) for further 
details about pricing, components, mounting 
methods, etc. 


Systems for Z-100 series computers: 

Internal mount Winchester drive systems include 
Host Adapter, Controller Card, Drive unit, Software 
driver for MS-DOS 2, all cables. External systems 
also include case and power supply. 


10 Megabyte Internal 
20 Megabyte Internal 
10 Megabyte External 
20 Megabyte External 
58 Megabyte External 


$ 924.00 
$ 1124.00 
$ 1099.00 
$ 1299.00 
$ 2299.00 


DTC-10-1 S-100 Host Adapter $ 225.00. Connects to 
DTC-510B card, below. 


DTC-510 SASI Controller $ 245.00 New Low Price. 
Supports one or two Winchester drives. 


Software for DTC board set under MSDOS. $ 60.00 
Included free with purchase of DTC 510 and DTC 10-1. 


External Case and Power Supply $ 175.00 


Cable Set for DTC board Set $ 64.00 

Payment by Personal or Company check, money order, or COD. Shipment by UPS for these items. Please 
Certify checks. Checks from U.S banks only, please. Shipping is not included in these prices. 

UPS ground shipment from $ 5.00 to $ 20.00 depending on item shipped and your location. 
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Sextant Binder Interface Kits 

Now you can interface your copies of Sextant to a 
3-ring binder! Tough plastic Magazine Holders let you 
preserve, protect, and organize your copies of Sextant 
without drilling holes in them. 

Each package of 12 holders costs only $2.95. To order 
yours, return the coupon with your payment today to 
Sextant Publishing Co., 71 6 E Street, S.E., Washington, 
DC 20003. 

Instructions 

1. Open magazine to center. 

2. Slip pages through slot in 
magazine holder. 

3. Slide holder to center of 
magazine. 

4. Place magazine in any 
standard 3-ring binder. 



I want 3-ring binder "holes" for my copies of Sextantl 

Send me_packages of 12 magazine holders 

$2.95 each. Please add $.75 to your total order for shipping 
and handling. 

□ Payment is enclosed. (Checks must be in U.S. dollars 
payable on a U.S. bank.) 

□ Charge my □ Visa □ MasterCard 

Card #_Expires_ 

Name_ 

Address_ 


Send your order to Sextant Publishing Co., 71 6 E Street, S.E., 
Washington, DC 20003 


GRAPH 

Not just another plotting program. 

GRAPH will analyze and plot both data and functions making 
it the ultimate TOOL for analysis and signal processing for 
Engineers, Scientists, Students, and other professionals. 

Here are just some of the many features GRAPH offers: 

High resolution printer and HP plotter output, data file input, 
multiple function plotting, automatic scaling, smoothing, linear 
and log axes, parametric equations, extensive math functions 
including numerical integration, weighting functions (e.g. Taylor, 
Hamming), complex modeling, FFT analysis, convolution, 
interactive TEXT mode including Greek characters....and so 
much more. 

GRAPH is database driven and will run your favorite word - 
processor directly (min 448K RAM required for this feature). 

Requires H/Z100, H/Z150, IBM PC/XT/AT or true compatibles, 
ZDOS or MSDOS, minimum 256K RAM, standard color/graphics 
card. 8087 numeric coprocessor recommended. 

Only $129.95 check or money order, plus $4.00 shipping and 
handling. Michigan residents add 4% sales tax. 

To order (specify computer type, memory size, 8087 option) 
or for more information write to... 

Wolfpac Technology 

P. O. Box 378 
Plymouth, Michigan 48170 
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wish to create it. A Y for yes will inform 
AUTOFILE to do so. As an example, I will 
use FILES, my disk catalog. 

Three files will be created on the disk. 
In our example, they are FILES.PIF 
(primary item file), FILES.IDX (index to 
FILES. PIF), and FILES.INV (keyword in¬ 
verted file). If you wish to copy the data 
base to another disk, all three of these 
files must be copied. 

Once the data base has been created, 
the main menu is displayed. Figure 3 
shows the options it presents. With a 
newly created data base, the obvious 
Figure 3. autofile’s main menu display. choice would be to enter items, so you 

would press function key f4. You are now 
asked whether the keyboard will be used 
to enter the data base items. The other 
option is to enter the data base items from 
a text file on the disk. 

If the disk-file mode is used, the file 
must be in the format shown in Figure 4. 
A text file created by AUTOFILE will always 
be in this format. (But I am getting ahead 
of myself. I won’t go step by step through 
the entry of new items from the keyboard 
since this procedure is covered very 
nicely in the tutorial.) 

Using AUTOFILE 

After the desired items have been 
entered, you are returned to the main 
menu. The data base may then be 
searched by subject, keyword, or the 
user-supplied display-field heading. But 
the real speed is in the keyword search. A 
keyword search of hundreds of items 
takes only seconds. 

Referring to Figure 5, you can see an 
AUTOFILE “hit list.” This gives all the 
records found from a keyword search of 
my FILES data base. The keywords I use 
throughout this data base are the volume 
numbers of the disks that the file or 
Figure 4. A text file of marked items as generated by AUTOFILE. To create an AUTOFILE program can be found on. 

data base with your own editor, the files must be formatted as shown. In the case shown in Figure 5, I did a 

keyword search for items containing the 
keyword VOL.3, to find those files on disk 
volume 3. If I had chosen the “Display 
Indicated Hit” (fl) option, the record in 
Figure 1 would be displayed. All hit lists 
and data base items set up by AUTOFILE 
are in the formats shown. 

You can print all of the possible 
keywords in a data base, create a text file 
of all or part of the data base, print hit 
lists, or print individual items. 

There are many other features available 
with AUTOFILE, among them the option to 
search multiple data bases on multiple 
disks. 

This feature allows you to circumvent 
the 254-item limit. Larger data bases can 
be broken into smaller ones and then 
searched using the same search keys. 
AUTOFILE will prompt you to switch disks. 

In this regard, it should be noted that 
the data base itself does not have to be 
read into memory. The only thing held in 
Figure 5. When a keyword search is performed, AUTOFILE produces a “hit list.” The hit list random-access memory (RAM) is the 

above was a result of a keyword search for VOL.3 on the author’s FILES data base. Keyword array. This allows for extremely 


ITEM 

DATE SUBJECT 



*** NAME OF PROGRAM OR FILE 

4* 

1/02/84 UTILITIES 



FLAGS.ABS 

5 

1/02/84 UTILITIES 



PATCH.ABS 

6 

4/27/82 INTERPRETERS 



BASIC.ABS 

! 9 

1/02/84 UTILITIES 



EDIT.ABS 

14 

1/02/84 DEVICE DRIVERS 



LP .DVD 

->16* 

1/02/84 UTILITIES 



RENUM.BAS 

17 

1/02/84 UTILITIES 



OCTADD.ABS 

18 

1/02/84 UTILITIES 



DLOAD.BAX 

19 

1/15/84 PROGRAM LISTINGS 



EDBASIC.ASM 

20* 

1/24/84 DEMONSTRATION PROGRAMS 



DEMO.BAX 

21* 

2/12/84 DEMONSTRATION PROGRAMS 



FLASHDEM.BAX 

22 

1/15/84 UTILITIES 



LBASIC.ABS 

23 

3/11/84 GAMES 



TRAIN.BAX 

24 

1/02/84 UTILITIES 



EDBASIC.ABS 

25 

4/27/84 EDUCATIONAL PROGRAMS 



ADDTEST.BAX 


fl DISPLAY INDICATED HIT 

f4 

DISPLAY 

NEXT PAGE OF HITS 


f2 PRINT INDICATED HIT 

f5 

DISPLAY 

PREVIOUS PAGE OF HITS 


f3 PRINT HIT LIST 

« 

MARK INDICATED ITEM FOR UNLOAD 

| ( ) SPACE BAR CLEARS UNLOAD MARK FOR INDICATED ITEM 


G RETURN TO SEARCH DEFINITION OR UNLOAD/DELETE MARKED ITEMS G 


UTILITIES 

01/02/84 

FLAGS.ABS 

V0L.1 VOL.2 VOL.3 VOL.6 VOL.7 VOL.8 VOL.9 

Source - HEATH / Utility to set the file flags. 

UTILITIES 

01/02/84 

RENUM.BAS 

VOL.3 VOL.9 VOL.10 VOL.21 VOL.31 

Source - REMARK / B.H. BASIC program line renumbering utility. 

DEMONSTRATION PROGRAMS 

01/24/84 

DEMO.BAX 

VOL.3 

Source - SELF / 

DEMONSTRATION PROGRAMS 

02/12/84 

FLASHDEM.BAX 

V0L.3 

Source - SELF / Demo program to turn a word off & on while scrolling it. 
Used in the math drill tests. 


* * AUTOFILE * * 

AUTOMATIC FILING AND 

RETRIEVAL SYSTEM 

USING DATABASE FILES 

! KEY 

FUNCTION 

fl 

SEARCH ITEMS BY SUBJECT 

| f2 

SEARCH ITEMS BY KEYWORDS 

f3 

SEARCH ITEMS BY NAME OF PROGRAM OR FILE 

f4 

STORE ITEMS 

f5 

DELETE ITEMS 

B 

DATABASE UTILITIES 

G 

RETURN TO HDOS 
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fast keyword searches. 

In case you have a crash, there is also 
an excellent recovery utility called 
UNLOAD.ABS. How to use all of these 
functions is completely covered in the 
documentation. 

Shortcomings 

To be fair to the reader, a software 
review should cover any shortcomings 
the product may have. AUTOFILE’s most 
frustrating one for me is the hassle in¬ 
volved in modifying an item in the data 
base. You must first tell AUTOFILE to cre¬ 
ate a text file of the item, then modify that 
file with your text editor, then re-enter 
the item by reading the text file with 
AUTOFILE. 

That can be very tedious when working 
with a data base such as FILES, where I 
am constantly adding and deleting files to 
and from my disks. A way of modifying 
items within the system would have been 
a nice feature. (Again looking at the hit 
list in Figure 5, the items marked with an 
asterisk are the items to be written to a 
text file, deleted, or modified.) 

In addition, some editors (such as PIE 
from The Software Toolworks) replace 
spaces with tabs within an edited file. 
This is done as a space-saving measure. 
But, as mentioned earlier, a tab is a con¬ 
trol code, and that is a no-no as far as 
AUTOFILE is concerned. 

To be used with AUTOFILE, then, this 
type of editor must be reconfigured to use 
spaces as typed. I should mention that 
ED, HDOS’s editor, works fine just as 
it comes. 

Affordable power 

AUTOFILE ranks very highly among the 
software purchases that I have made. As 
is the case with most of the software from 
HUG, I have found it to be easy to learn, 
very well suited for my purpose, and 
worth a great deal more than the selling 
price. Jim Tysinger and HUG are to be 
commended for providing a very power¬ 
ful DBMS at an affordable price. 

AUTOFILE wouldn’t be suited for many 
of the applications of some of the larger 
systems, such as dBASE II or Friday!. 
Neither, though, do you have to learn a 
new programming language in order to 
use it—not to mention the larger cash 
layout. I feel that AUTOFILE will meet the 
data base management needs of many 
Heath/Zenith home-computer enthusi¬ 
asts—as well as the needs of many small 
businesses. 

Ordering Information 

autofile DBMS, Part #885-1110, 
$30.00. 

HUG membership rates: U.S., $20.00; 
APO/FPO and all others, $35.00. 

Heath Users’ Group 

Hilltop Road 

St. Joseph, MI 49085 

616/982-3463 A 


V NLO and GRAPHICS for 
DKIBATA 82A 83A PRINTERS 



Owners of OKIDATA 82A and 83A printers can now add a 
simple plug-in module to convert their printer to emulate 
the IBM graphics printer. This modification, the PC-WR1TER 
module from Rainbow Technologies, adds near letter quality 
printing, dot graphics, and much more to your printers 
capabilities without loss of the serial port. 

Skycastle Computer products offers the OKIDATA enhancement 
module PLUS our popular CALLIGRAPHY II graphics software as 
a package for $149.00. This ad was produced using the 
OKIDATA 82A + PC-WRITER with CALLIGRAPHY II, and 
illustrates the type quality and graphics capablities of 
the upgraded printer. The PC-WRITER module, without 
software is available for $99.00. 

Other Products 

BANNER PROGRAM Prints large sideways banner 19.95 
H-89 SCREEN PRINT Dumps screen to printer 24.95 

EPSON FX character downloader 19.95 

Calligraphy II for EPSON, GEMINI and MPI 69.00 

FONT SETS 2, 3, 4 for Calligraphy and Banner 19.95 each 






COMPUTER PRODUCTS 
P.0. Box 1412, San Carlos, Ca. 94070 

Phone (415) 254-3931 
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FIND IT FAST WITH 
SEARCH/ 

Only $30 

SEARCH can find the letter you 
wrote on Dec 24 about Widgets. 
SEARCH can find all occurences 
of 1985 so you can change them 
to 1986. SEARCH can find the 
files in which you used a cer¬ 
tain variable or called a sub¬ 
routine. FASTI 1 

SEARCH can look for more than 
one string at a time? use 
wildcards, search multiple 
files & disks. See a line or a 
window? search by line or 
WordStar paragraph. SEARCH 
has on-line help and much 
more. 

SEARCH is only $30 for CP/M 
(specify format) or ZDOS/ 

MSDOS. 30 day money-back guar¬ 
antee. NOT copy protected. 

ORDER NOW: Send Check or MO 
(Personal checks O.K.) or call 
for VISA/MC or COD orders. UPS 
ground shipping free. Add $2 
for UPS COD and $5 for over¬ 
seas. (MD Res. +5% tax) 

CompuMagic, Inc. 

P.O. Box 437 
Severn MD 21144 
(301) 969-8068 


CP/M* Users: 

SAVE TIMElll 

The CompuMagic Utility Package 

has the programs you've always 
needed to make your computer 
work for you. 

For just $45, you get 20 super 
programs that COPY, ERASE, RE¬ 
NAME, SORT, LIST, TYPE and do 
all sorts of other things. 

Use multiple commands on the 
command line. Prompt mode? 
Wildcards? Ask-me and What-if 
options? etc. 

If these programs don't make 
your computer easier to use, 
return the package within 30 
days for a full refund. 

NOT copy-protected. Complete 
documentation. Specify CP/M 
disk format. Only $45. 

ORDER NOW: Send Check or MO 
(Personal checks O.K.) or call 
for VISA/MC or COD orders. UPS 
ground shipping free. Add $2 
for UPS COD and $5 for over¬ 
seas. (MD Res. +5% tax) 

CompuMagic, lnc. tm 

P.O. Box 437 
Severn MD 21144 
(301) 969-8068 
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C Notes 


Joseph Katz 


Ecosoft’s Eco-C88 Release 3.0 

Two inexpensive libraries 

A transient Z150 screen 
dump 

The Seidl Make Utility 

Two C interpreters for the 
H/Z150 

After you say “Hello . . .” 

Part 5. WSTOASC 2: a 
polished WordStar-to-ASCII 
filter 


Ecosoft’s Eco-C88 Release 3.0 

Release 3.0 of Ecosoft’s Eco-C88 is a 
notable advance over earlier versions of 
this MS-DOS compiler. Of course, it 
supports all the features defined by 
Kernighan and Richie—except bit fields. 
(Few other C compilers for microcom¬ 
puters support bit fields, none of them 
suffering from the lack.) In addition, it 
offers features that likely will be part of 
the American National Standards In¬ 
stitute (ANSI) standard C: prototyping, 
structure parsing and assignment, and 
enum and void data types. 

The stated goal of Ecosoft for Eco-C88 
is the implicit goal for nearly all micro¬ 
computer C compilers: complete porta¬ 
bility of source code among different ma¬ 
chines. To that end, the Eco-C88 
preprocessor includes a switch for Lint¬ 
like checking of the code. (Lint is a C 
program-checker intended mainly to 
catch insidious little potential bugs that 
might someday surface, and to ensure 
portability. Lint is notoriously nitpicking, 
somewhere between an English profes¬ 
sor and a Sextant editor in its fussiness 
over small points.) 

Equally implicit a goal of most C 
compilers for microcomputers is emula¬ 
tion of the C programming environment 
of Unix, from which microcomputer C 
derives. Release 3.0 of Eco-C88, there¬ 
fore, includes a CC program to serve as an 
executive in taking the user’s code all the 
way from source to executable version, in 
emulation of the Unix CC. 

Noteworthy for the ways in which it 
succeeds at Unix-like portability, Release 
3.0 of Eco-C88 is absolutely remarkable 
in the ways it meets the needs of C 
programmers on MS-DOS machines. For 
example, it comes with a full set of library 
functions—not only the standard library, 
but also libraries for such things as ANSI- 
standard graphics manipulation. 

Release 3.0 really shines. The star is 
CED, a full-screen editor that ought to 
make Turbo Pascal programmers gasp 
first with recognition, then with envy. 

Yes, one edits, compiles, and links 
from within CED. Yes, if an error is found 
during compilation, the cursor jumps to 
it in CED. Yes, CED explains the error. 
And yes, CED’s appearance resembles the 
Turbo Pascal editor’s. 

But the combination of CED and the 
rest of the Eco-C88 package does so much 
more than Turbo Pascal (even allowing for 
the differences between Pascal and C that 
make C so much more powerful) that 
Turbo Pascal now looks like only the first 


generation of “friendly” programming 
tools. 

For example, CED allows work on two 
files at once. One can, therefore, do 
things like scavenge routines from old 
code, or just study it online for workable 
strategies to adapt for the new. One can 
also build and recall macros to make work 
easier; and, to make it easier still, one can 
call on CED’s excellent online help at any 
time. 

The help features of CED are superb. Of 
course, one can ask for aid with the 
editor’s commands: that kind of help is 
the standard one expects of a good editor. 
What makes CED’s help “superb” is the 
part that amounts to a complete, online C 
reference manual for the Eco-C88 li¬ 
brary. If one forgets how to use strcpy(), 
for example, press CTRL-KJ. When the 
program prompts “What help:” reply 
with the name of the function. Up pops 
a window with the following function 
digest: 
strcpy 

#include <string.h> 
char *strcpy(char *des, char *src) 
copy string from src into des 
That is elegant help. 

My major complaints about past re¬ 
leases of Eco-C88 were in the areas of 
error messages and documentation. Both 
areas are much improved in Release 3.0. 
The manual, for example, has been ex¬ 
panded and revised to make it much more 
useful than its predecessor. 

The Eco-C88 package I’ve been de¬ 
scribing—all of it—is $59.95. Library 
source code is available in two sup¬ 
plementary packages: C source code for 
the standard library is $10 (if ordered 
with the compiler; $20 if ordered later); 
source code for all the libraries, those 
written in assembler as well as those in C, 
is $25 (if ordered with the compiler; $50 if 
ordered later). I have not seen the source 
code for Release 3.0, but my recommen¬ 
dation—as usual—is to buy it. 

Two inexpensive libraries 

Kris Jamsa’s C Library probably is the 
best buy in C libraries right now, and 
Philip Mongelluzzo’s Window Boss might 
well become a good buy, too. Both are 
packed with usable functions, and both 
come with source code. 

Jamsa’s is two disks handsomely 
packaged in their own storage box. One 
disk has functions for handling such 
things as strings, arrays, sorting, pipes, 
input/output (I/O), pointers, recursion, 
and a miscellany of mainly math 
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functions. The other disk has demo 
programs, including full source code, 
that are mighty useful in their own right: 
a tab expander, line counter, word 
counter, and such. You can use the 
programs as is, and include the functions 
in your own programs. The disks are 
available in MS-DOS format only, but I 
think the non-MS-DOS-specific func¬ 
tions will run on just about any H/Z 
machine with just about any C compiler 
available for them. 

What’s really special about the Jamsa 
library, though, is that it is the machine- 
readable form of examples in Jamsa’s 
book, The C Library. The two together 
make a fine way to follow a fine 
programmer in action as he develops 
functions and programs: the source code 
is magnificently commented; the book 
introduces the code with excellent dis¬ 
cussions of theory and practice. At $29.95 
for the disks and $18.95 for the book, the 
“package” makes a superb self-paced 
tutorial that is simultaneously useful code 
and a valuable reference book keyed to it. 
It’s pretty nearly the best of both possible 
worlds. 

Mongelluzzo’s Window Boss is much 
more specialized, but may become a 
pretty good buy, nevertheless; I’ll explain 
my reservations shortly. Window Boss is a 
sequel to, and possibly the culmination 
of, Mongelluzzo’s public-domain C 
Windows library for C86. Both allow one 
to include really snazzy windows in a 
program for the Z150 and, therefore, the 
IBM PC. But the Window Boss has much 
more advanced windowing than C 
Windows and has libraries for both 
Computer Innovations C86 and Lattice 
C. It allows making popup menus as well 
as windows; so if you want to do some¬ 
thing like Ashton-Tate’s Framework or 
Lotus’s 1-2-3, the Window Boss gives you 
tools to start moving towards the right 
look. 

The Window Boss is distributed as 
shareware: you can download the 
libraries’ object code and some demo 
programs from CompuServe on either 
the IBM Pro SIG (Go PCS 131) or the 
IBM Novice SIG (Go PCS 129); then, if 
you like what you see, you can register 
with Mongelluzzo for $50. For that fee he 
promises the source code, a year of 
updates, and new documentation as soon 
as it’s ready. 

You’ll want the source code if you really 
want to put the Window Boss to work, in 
part because windows can be hard to 
integrate into programs that do more than 
show a pretty face, and in part because 
the documentation in its present form is 
rough and sparse. 

Enter the reservations I mentioned 
earlier. Mongelluzzo says he knows that 
the present documentation is inadequate, 
and says he has someone working on 
better documentation that will be 
supplied as hard copy: what exists now is 


a disk file you must print out. The version 
I have now—01.02.86—also has some 
rough spots in some modules of the 
source code: a relatively late attempt at 
beautification introduced nested com¬ 
ments, which is not a feature of standard 
C and can drive a compiler nuts. The 
nests are easy to spot if you know to look 
for them (you do now), and easy to 
remove. I’ve mentioned the problem to 
Mongelluzzo, and I think he’ll probably 
fix it. Registered users ought to get the 
fixed versions. Once the package has 
better documentation and the code is 
fixed, my reservations recede. 

A transient Z150 screen dump 

Here’s SDUMP, a program for the 
H/Z150 written to compile with C86: 
main() 

{ 

sysint(0x05); 

} 

That’s it. That’s the entire program. 

Change sysint to int86 and the 
program will compile with Lattice C or 
Eco-C88. If you use another MS-DOS C 
compiler, look for the equivalent func¬ 
tion—the call for an interrupt—and you’ll 
probably find the necessary adaptation 
equally easy to make. 

SDUMP is a transient program to do a 
text screen dump, just as if you had 
pressed Shift Prt Sc. It would be useful 
should you need a screen dump without 
operator intervention. I can’t think of any 
other program so short that does anything 
so dramatic. File it away for when you 
want to show off your C skills to some 
innocent bystander. 

The Seidl Make Utility 

The best way to do any but the smallest 
C program is to link it together from 
separately-compiled functions so its 
main( ) serves as just an executive for the 
functions. (The sound you hear is me, 
mumbling Augustus De Morgan’s verse 
about big fleas having littler fleas to bite 
’em, and so on ad inf initem.) 

But that way it’s hard to keep track of 
what depends on what. Lose track after 
you change one of the subfunctions, and 
little fleas begin chomping their seniors. 

SMK, the Seidl Make Utility, is an MS- 
DOS descendant of the Unix program 
designed to manage the entire process of 
compiling and recompiling a complex 
program. The idea behind any Make 
utility is to put in a “makefile” a detailed 
outline of every step it takes to make the 
program. (Assemble those functions, 
compile these, link those and these with 
the libraries over there, then delete any 
intermediate files we no longer need.) 

Of course, you can use simple batch 
files to do some of that for a simple 
program, but then either the batch file 
has to recompile everything every time 
you make a change or you still have to 
keep track of program dependencies. A 


good Make is alert to the most efficient 
way to keep the program up to date. 

SMK is a very good Make indeed. Its 
major distinction is a truly simple “De¬ 
pendency Definition Language” (DDL), 
easy to learn and easy to use. With it, one 
builds the “makefile” in structured 
“bottom up” fashion, as in Listing 1, a 
sample SMK makefile. It’s a simple exam¬ 
ple for a simple program, and does not 
show such SMK features as error handling. 
All one does in the makefile for an 
enormously complex program is build 
blocks like this for each step, and then 
pile block upon block. 

After the makefile is built, debug it. 
(Makes take everything literally, and are 
as unrelenting as an English professor 
grading an essay.) Then just put the Make 
on the makefile whenever the program 
has to be redone: the command with this 
Make is SMK makefile. SMK does all the 
work of checking which files have 
changed since the last compilation and 
does only what needs doing. 

After getting the hang of things by 
fiddling around with a HELLO, it took me 
little more than an hour to do my very 
first SMK makefile for a complex program. 
The SMK manual is excellent; the sample 
files are less useful because they are used 
to make SMK itself, and since the program 
source code is not included (of course), 
one can’t give SMK a test run. 

If all you do are simple, single-module 
C programs, you probably don’t need 
SMK, unless you like going first class no 
matter what. If, however, you take advan¬ 
tage of C’s modularity, you’ll probably 
bless SMK. By the way, although Make is 
one of C’s contributions to the good life, 
you can use SMK no matter what your 
programming language: if the building of 
your programs can be described in a 
makefile with SMK’s DDL, you can use 
SMK to build them and keep them cur¬ 
rent. No matter what your language, 
though, the use of any Make program is 
altogether dependent on your scrupulous 
fidelity in setting the MS-DOS date and 
time at boot-up. Get a clock-calendar 
board if you’re the kind of user who hits 
the return key in response to the two 
prompts. I am, so I did, for the H158. I 
still must get them for the Z150 and Z100. 

SMK works on the H/Z 100 as well as the 
H/Z150 series: the manual doesn’t say so 
directly, but comments in the manual 
indicate that SMK was developed on the 
Z100. You need version 2 or higher of 
MS-DOS because SMK creates BAT files 
that depend on features not in Z-DOS or 
any other MS-DOS version 1. 

Two C interpreters for the H/Z150 

The only thing I envy Microsoft BASIC 
programmers is the ability to use the 
interpreter (MBASIC, BASIC, or BASICA, 
depending on your H/Z) for debugging a 
program before making it stand alone 
with the compiler (BASCOM, no matter 
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which machine). When I make a mistake, 
the edit-compile-link cycle grows old 
fast. That same cycle also makes C tedi¬ 
ous to learn or teach. So, my attention can 
usually be attracted by a good C 
interpreter. 

Two of those that deserve attention are 
Living C Personal from Living Software 
and C-Terp from Gimpel Software, both 
usable on the H/Z150 (but not on the 
H/Z100). They are in two different 
leagues, each good in its own right. 

Living C Personal would be most use¬ 
ful when learning C or testing simple 
functions. Enter the command LIVINGC, 
and the main menu pops up. Choose E to 
enter a new program or R to run an exist¬ 
ing program. As it runs, the cursor 
bounces through the source code in a 
bottom window, while a top window 
shows what the user normally would see. 
That’s a marvelous way to learn operator 
precedence, for example, because the 
cursor touches each part of the source 
code as it is being executed. 

When there is an error, the top window 
disappears and the editor takes over the 
screen. The cursor marks the spot where 
the error was caught. Press FI and anoth¬ 
er menu appears, from which you can 
select “Error Help.” It’s a brief identifica¬ 
tion of the error class, accompanied by a 
brief explanation of the error’s likely 
cause. 

For those more confident or less pa¬ 
tient, it’s possible to speed the process by 
choosing “Interpret” from the main 
menu. Then all you see is one window 
displaying what the user of the compiled 
program would see: because you don’t 
“follow the bouncing ball” of the cursor 
making its way through the source code, 
the screen is not constantly updated, and 
the program runs more quickly. Since 
Living C is an interpreter, though, execu¬ 
tion times always are greater than they 
would be with compiled programs. 

Gimpel’s C-Terp approaches things in 
much the same way, but with a much 


Wondering how many issues 
are left on your subscription? 

0.00 2235 1SEP 57 —>25 

The rightmost number in the top 
row of your address label 
indicates the last issue on your 
subscription. In the sample above, 
the last issue number is 25, 
indicating that the subscription 
ends with the November- 
December 1986 issue of Sextant 


more stolid face. You don’t follow the 
bouncing ball as the program runs, but 
when an error occurs the screen flips to 
where the cursor marks the spot. You’re 
not in the editor then, only in a window 
onto the source code: select the editor if 
you’d like to make an immediate change, 
or enter the debugger if you want to do 
something like a traceback to find how 
the program got into its present muddle. 


C-Terp is much more sophisticated 
than Living C Personal, and is more a 
professional tool than a learning device. 
Each intepreter includes a library of gen¬ 
eralized functions based on Kernighan 
and Richie, then moves in its own direc¬ 
tion for other functions. 

One major reason why the two inter¬ 
preters move in different directions is 
that each C compiler differs from all 


M - COMMENT - 

U SMK makefile for HELLO.EXE in Cl C86 
## Pathnames are for my H-158 

## SMK comment lines begin with two sharp signs 

##- PROLOGUE - 

## Prologs are optional instructions for setting conditions 
## at the beginning of a make: here we clear the screen, 

## display a message, and make sure of our starting points. 
## (note that any command usable in a BAT file is acceptable 
## in an SMK makefile.) 

#prolog CLS 

echo off 

echo — Making HELLO.C with Cl C86 — 
echo I'll call you when I'm finished 
D: 

CD\TEMP 
C: 

CD\C86 

#end 

##- MACROS -- 

## macros designed to save work later are defined early 
## in the makefile: those here say that "CC" is shorthand 
## for how to execute each of the four passes in Cl C86; SMK 
## handles much more complex macros than this 
#macro CC 

C:CC1 &0 
C:CC2 &0 
C:CC3 &0 
C:CC4 &0 

#end 

##-COMPILE--- 

M the business end of the makefile starts here, with 
## the first step in HELLO: making the object file 
#make D:HELLO.OBJ 
#with D:HELLO.C 
#by 

CC D:HELLO 

#end 

##- link - 

## now that the object file exists, we go to the second 
## step: link the object file to the standard library 
#make C:HELLO.EXE 
#with D:HELLO.OBJ 


#by 


C:LINK D:HELLO,, 

, ,C:C86S2S; 

#end 


##- 

- EPILOGUE 


## the epilog is optional, even if a prolog has been used: 

## this epilog does some cleanup and runs a program to tell the 
## lazy programmer that everything's been done for him 
tfepilog 

DEL D:HELLO.OBJ 
SIREN 

#end 

## 

U end of HELLO.SMK 
## 


Listing 1. A sample SMK makefile. 
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others at least a little in details, especially 
in assembly-language conventions. The 
chief attraction in Microsoft’s pairing of 
interpreter and compiler is that both 
speak roughly the same BASIC. There 
are dialect differences that cause 
problems, but apparently only a few and 
those apparently easy enough to work 
around. There isn’t really a “standard” C 
yet for microcomputers, only a pretty 
general agreement on fundamental lan¬ 
guage features. In practice, I find the 
divergences live mostly in the realm of 
nuisance, and work on this column is 
increasing my acquaintance with ways to 
handle them. Where the bugs really bite, 
though, is in the radically different con¬ 
ventions compilers use for calling exter¬ 
nal functions. To see the result, compile 
HELLO. C with one compiler and link it 
with the library for another compiler: you 
get mutters, sputters, and dire threats, 
but no executable program. 

And yet, what good is a C interpreter 
that restricts you to functions in its own 
libraries? No matter how extensive those 
functions, you won’t be able to use the 
interpreter as a pre-compilation tool for 
real programs. You won’t have access to 
all the functions in your compiler’s 
libraries—those from which you normally 
draw. 

Living C Personal will access external 
functions outside its own libraries if they 
have been specially prepared first. They 
must be in COM files done according to 
the format Living C Personal under¬ 
stands: it’s the business of calling- 
conventions again. Specifics of those call¬ 
ing-conventions are beside the point, be¬ 
cause the general requirement really is 
too onerous for external functions to be 
practical. I don’t want to recode any 
compiler’s library just so I can use those 
functions in an interpreter, and I don’t 
want to code new functions two ways— 
once for the interpreter and once again 
for the compiler. So, my attitude towards 
Living C Personal is that if it don’t have 
the functions, they don’t exist. And if 
they don’t exist, I can’t use Living C 
Personal for that program. 

C-Terp takes an entirely different ap¬ 
proach that makes it really useful as a 
professional tool. Unlike Living C Per¬ 
sonal, which has only one version for all 
uses, you must specify your compiler 
when ordering C-Terp. C86, Aztec, Mark 
Williams, Lattice, and Microsoft 3.0 are 
all supported. You can use your C-Terp 
right out of the box, but you can also 
install it to link in the compiler’s own 
libraries—or any other external libraries 
compatible with the compiler. I’ve built a 
version of C-Terp for C86’s small model 
and another for the big model, and I’ve 
also made versions that incorporate some 
libraries of my own. All that’s needed is to 
add the desired functions to an augment 
table and run a batch file. It’s not difficult, 
although the amount of available RAM 


will limit the practical size of a modified 
C-Terp. (You need a minimum of 256K. 
My Z150s have 640K. RAM is still cheap: 
why not stuff the box with all it can take?) 

The documentation for both interpret¬ 
ers is adequate. C-Terp’s is discursive and 
personal, which makes it attractive be¬ 
cause the personality that comes through 
(Jim Gimpel’s?) is knowledgeable and 
friendly. Living C Personal’s tiny manual 
is mostly readable and informative, but it 
has some foggy points—such as just how 
to make the COM file needed for using 
external functions—and some minor 
typos. It’s adequate. 

I had to call Gimpel for support (be¬ 
cause I hadn’t declared a I loc( ), a novice 
error which drove C-Terp nuts even 
though it is supposed to trap for such 
things) and he patiently helped me find 
my blunder. (In my defense, the code was 
old stuff I had written for CP/M, and 
C86’s small memory had no trouble with 
it, and.... All right. I should declare ex¬ 
ternals. So should we all.) I wanted to ask 
Living Software some questions about 
externals, but the company lives in 
England and gives only its telephone 
number there for support. I didn’t call. 

After you say “Hello . . part 5. 
WSTOASC 2: a polished 
WordStar-to-ASCH filter 

This installment takes the WordStar- 
to-ASCII filter as far as we ll go with it for 
now. 

Version 1, produced in the preceding 
installment, was fully functional. It could 
read the WordStar input file, strip its 
high-order bits and control characters 
(the “garbage” referred to in the 
program’s comments), and pump result¬ 
ing ASCII characters into the named out¬ 
put file. Those things are what a good 
Wordstar-to-ASCII filter ought to do. 

But version 1 was merely functional. 
The only signs of friendliness shown to an 
erring user were two complaints: if the 
input file name was in some way wrong, 
the program said “Can’t find the input 
file”; if the output file could not be writ¬ 
ten, the program said “Can’t make the 
output file.” 

Such a spartan program has a few 
drawbacks. 

An obvious inelegance is that there is 
no way for the user to know that the 
program has loaded successfully until af¬ 
ter the output file is finished and has been 
examined. There should be some kind of 
acknowledgement that the user’s com¬ 
mand has been obeyed correctly. In this 
installment, we’ll add a “banner” to serve 
that purpose while giving other pertinent 
information each time the program is 
run. 

“Inelegance” is too weak a term for the 
program’s failure to check before over¬ 
writing an existing file with the same file 
name the user has given the output. That 
failure is bad programming practice be- 
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cause such a program is just plain danger¬ 
ous: it penalizes forgetfulness with the 
potential destruction of valuable files. I 
know that many filters fail to trap for 
existing files. They are, prima facie, bad 
programs. 

One example of such badness is the 
failure of version 1 to prevent overwriting 
the input by the output. There are two 
possible consequences of that failure. If 
input and output are small enough, and 
buffered I/O functions are used in the 
filter, the input will be replaced by the 
output. That may be what you 
want—now. On reflection, though, you 
may think of future uses for the input file: 
in this instance, the WordStar file. A good 
filter should give you at least the op¬ 
portunity to reflect. If the input file is big, 
or the filter does not use buffered I/O, you 
will wind up with neither input nor out¬ 
put: once the input file has been opened 
for output, its contents are destroyed. I 
know that many filters fail to prevent 
simultaneous use of an input file as the 
output. They, too, are bad programs. 

So, the way version 2 of WSTOASC 
differs from version 1 is in a little 
cosmetics and a lot of error-trapping. The 
user is not permitted the same name for 
input and output files, and is prompted 
before an extant file is overwritten. To 
make the situation even safer, that 
prompt accepts only “Y” or “y” as permis¬ 
sion to overwrite. Any other response 
aborts the program. 

Although added error-trapping makes 
version 2 bulkier than version 1, a little 
trick keeps down the size. The trick is a 
new function, UPPER.C. (See Listing 2.) It 
simply uppercases any lowercase letters 
in a string. The input and output file 
names are copied from argv[2] and 
ar gv[3] into new strings—“inname” and 
“outname”—which are forced into the 
same case for comparison with the 
standard library function strncmp(). It 
returns a NULL if the two strings are 
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identical, in which case the program 
aborts with a remonstrance. Forcing the 
two strings into uppercase is necessary 
because a sloppy user—which is 
everyone who uses the program—may 
intentionally or accidentally use a mixture 
of upper- and lowercase in file names. 
CP/M forces command-line arguments to 
uppercase, but MS-DOS does not. Ver¬ 
sion 2 of WSTOASC (Listing 3) is written to 
be safe on either operating system; so it 
does its own forcing: redundancy here 
adds to portability. 

Note that UPPER.C is a separate func¬ 
tion, an # include that is expanded by the 
C compiler's preprocessor. WPFILTER. H 
(in “C Notes,” Sextant #22, May-June, 
1986) is handled the same way and for the 
same reason: valuable software tools 
should not be locked within the programs 
in which they are used. UPPER.C and 
WPFILTER. H will come in handy later, 
when we do other things under the ban¬ 
ner “After you say hello . . . .” 

Of course, more could be done with 
WSTOASC. For example, it could be given 


functions that translate WordStar’s con¬ 
trol codes to those understood by another 
word processing program. That way, 
features like boldface and underlines 
could be transported easily. WordStar’s 
dot commands could be translated, too; 
for ROFF and its descendants, “.pa” or 
“.PA” might be translated into “.bp” as the 
symbol to begin a new page. Maybe we ll 
do some of that in the future. But for now 
WSTOASC is good enough for its purpose: 
safe and effective WordStar-to-ASCII 
filtering. 

Ordering Information 

Eco-C88, Release 3.0 (MS-DOS), 

$59.95. 

Ecosoft, Inc. 

6413 North College Avenue 
Indianapolis, IN 46220 
317/255-6476 

The C Library by Kris Jamsa, ISBN 
0-07-881110-4, $18.95. 

Osborne McGraw-Hill 


/* 

** upper.c — uppercase a string 

*/ 


upper(s) 
char *s; 

{ 

char *p; 

for(p = s; *p; ++p) 

*p = toupper(*p); 
return(s); 

} /* end upper() */ 

/* pointer to string */ 


Listing 2. UPPER.C—a function to convert a string to uppercase. 


Listing 3. WSTOASC.C, version 2. 


/* 

*« WSTOASC.C 

«* 

** Version 2.00 — The Final bow 

** By Joseph Katz for "C Notes" in SEXTANT 

«« 

«/ 


/* compiler dependent */ 
/* to identify WordStar codes */ 
/* to uppercase filenames for testing */ 


^include <stdio.h> 

^include <wpfilter.h> 

^include <upper.c> 

^define EOF -1 
^define NULL 0 
^define FALSE 0 
^define TRUE 1 

#define VERSION "2.00" 

int c; 

int inname, outname; 

FILE *input, *output, *fopen(); 


/* compiler dependent */ 
/* compiler dependent */ 
/* compiler dependent */ 
/* compiler dependent */ 

/* program version */ 
/* bytes */ 
/* filenames made into strings*/ 




























/* 

** banner — program title page and copyright notice 

«/ 

banner() 

{ 

printf("WSTOASCI — WordStar-to-ASCII filter\n"); 
printf("Copyright (C), 1986, by JOSEPH KATZ\n"); 
printf("For \"C Notes\" in SEXTANTXn"); 

printf("Version $s\n\n", VERSION);/ 1 cosmetic doublespace */ 

} /* end banner() •/ 

main(argc,argv) /* accept command args */ 

int argc; /• count args •/ 


2600 Tenth Street 
Berkeley, CA 94710 

The C Library (MS-DOS), $29.95. 
Kris Jamsa Software, Inc. 

P.O. Box 26031 

Las Vegas, NV 89126 

702/363-3431 

The Window Boss (MS-DOS, Z150), 
$15 (for unregistered disk), $50 (for 
registration). 

Philip A. Mongelluzzo 
273 Windy Drive 
Waterbury, CT 06705 


char *argv[]; /• array of ptrs to args */ 

{ 

bannerO; /• show the flag no matter what */ 

/» 

** error trapping begins here and slides into work 

*/ 


SMK —Seidl Make Utility (MS-DOS), 
$140. 

Seidl Computer Engineering 
1163 East Ogden Avenue, Suite 
705-171 

Napierville, IL 60540 
312/983-5477 


/* 1. correct number of arguments? •/ 

if(argc 1=3) ( 

printf("Specify input and output filenames\n"); 

exit(1); /• error exit •/ 

} 

/* 2. same name used for input and output files? •/ 

inname = upper(argv[1]); /• uppercase input name •/ 

outname = upper(argv[2]); /* uppercase output name */ 

if(strcmp(inname, outname) == NULL) { /• NULL if the same */ 

printf("Make input and output names unique\n")j 
exit(1); /* error exit */ 

} 


/• 3« extant file with same name as output? •/ 

if(fopen(argv[2],"r") != NULL) { /• name in use by a file */ 

printf("Overwrite existing file (Y/N)? "); /* mercy */ 

if(toupper(getchar()) != ’Y*) { /* *Y ’ or ’y’ only */ 

printf("Terminated by user\n"); /* not a "Y" */ 

exit(1); /* error exit */ 

} 

} 


/• 4. open input if it exists, else quit 
input=fopen(argv[1],"r"); 
if(input==NULL) { 

puts("Can’t find the input file"); 
exit(1); 


*/ 

/* open input •/ 
/• error? •/ 

/• error exit •/ 


/* 5. open output for writing—quit if can’t do so •/ 

output=fopen(argv[2],"w"); /• open output •/ 

if(output==NULL) { /• can’t do it? */ 

puts("Can’t make the output file"); 

fclose(input); /• close unneeded files •/ 

exit(1); /• error exit */ 

} 


/* 

«« 

•/ 


} 

/• 


both files are now open, so begin pumping bytes 


while((c=getc(input))!=E0F) { 

/* flow control 

•/ 

c&=0x7F; 

/* unset high order bit 

•/ 

if(iswordstar(c)) continue; 

/* skip garbage 

•/ 

putc(c,output); 

} 

fc lose(input); 

/* keep a good one 

*/ 

/* close for exit 

•/ 

f close(output); 

/• close for exit 

•/ 

exit(0); 

/• end main() •/ 

/* good exit 

•/ 


end of wstoas.c •/ 


Living C Personal (MS-DOS, Z150), 
$99. 

Living Software 

250 North Orange Avenue, Suite 820 
Orlando, FL 32801 
800/826-2612 

C-Terp (MS-DOS, Z150), $300. 

Gimpel Software 
3207 Hogarth Lane 
Collegeville, PA 19426 
215/584-4261 A 


FBE Cards For 
H/Z-89 Computers 


SPOOLDISK™89 Electronic Disk & 
Printer Interface/Spooler- Micro¬ 
processor-based card with 128K of 
RAM acts like fast, quiet disk and 
also runs printer via Centronics 
Parallel interface (RS-232 available). 
Use for normal system printing or for 
spooled automatic printing. Installs 
on right-side bus. CP/M® and HDOS 
software included. RS232 $15 
SPOOLDISJr*89 $195 
Parallel Printer Cable $24 

SLOT4 BUS EXTENDER -Adds 
fourth card slot to right-side bus. 

Easy installation with no permanent 
modifications. SLOT4 $47.50 

H89PIP PARALLEL INTERFACE- 
TWo ports using 8255 PPI chip. One 
port bare and one port buffered for 
use as Centronics Parallel printer 
interface. Installs on left or right-side 
bus. CP/M® and HDOS printer driver 
software included. H89PIP $50 
Parallel Printer Cable $24 


FBE Research Company, Inc. 
P.O. Box 68234 
Seattle, WA 98168 
(206) 246-9815 

CP/M is a trademark of Digital Research Inc. 
VISA and MasterCard Accepted. 
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ill! 


The XT-clone system pic¬ 
tured above is our Super 
System VII XT clone. It 
contains a turbo pro¬ 
cessor, a 20mb hard disk 
formatted RLL to 31 mb, 
640K RAM, two 360K flop¬ 
pies, 1 AT 1.2 mb drive, 
mono amber monitor, 
par port, ser port, clock 
and AT type keyboard! 
You might expect to pay 
thousands for this system, 
but Floppy Disk Services, 
inc. will supply it ready 
to run with a 1 year war¬ 
ranty. Call for latest quotes 
on your custom system 
needs... 


Warranty is a term 
that sometimes is taken 
for granted. At Floppy 
Disk Services, we support 
one of the strongest war¬ 
ranty policies in the bus¬ 
iness. Our policy is to 
replace any equipment 
found to be defective in 
anyway during the war¬ 
ranty period. Its as simple 
as that! No waiting for 
the merchandise to be 
sent back to the factory. 
If we find a problem, 
(other than abuse), we 
simply ship a new unit 
back to you. 


The 'Service' in Floppy 
Disk Services stands for 
the confidence you'll have 
in dealing with us. We 
do not make you wait 
when a problem comes 
up. We will be there to 
help, and more import¬ 
antly support and guide 
you. In the unlikely event 
we cannot answer your 
questions, a staff member 
will return a call to you 
in a timely and profes¬ 
sional manner with the 
answer. 


Floppy Disk Services 
has been supplying stor¬ 
age systems to the hobby 
and professional com¬ 
puter community for 7 
years now. You can buy 
with confidence from a 
supplier that is in for the 
long haul. Whether you 
need advice or technical 
help, our staff is here to 
serve you. 




CALL FOR FREE CATALOG 

Dealer inquirie vited 


39 Everett Dr..Bldg. D Lawrenceville, NJ 08648 


Complete line of drive enclosures 
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Add More S 1 // Drives to 
Your Z100 

A minor change to MS-DOS allows the HIZ100 to control four 5 1 // disk drives. 
A minor hardware change allows mixing 40-track and 80-track drives. 


William N. Tavolga 


Here I am with a new, up-to-date Z100, 
but its floppy disk capacity is far below 
that of my old H8. 

The ancient H8 was equipped with five 
drives: one 48-track-per-inch (40-track) 
and two 96-t.p.i. (80-track) hard-sector 
drives, one soft-sector 48-t.p.i., and one 
soft-sector 96-t.p.i. With the Z100 ma¬ 
chines, Heath/Zenith permits you to ex¬ 
pand only with dinosaur 8" drives, or a 
super-high-capacity hard disk. The latter 
goes far beyond my requirements and 
wallet. 

Why not more than two 5 1 // drives? 
Page 6.2 of the Z100 Technical Manual 
says about the floppy disk controller: 

“Up to four 5.25" drives and four 8" 
drives may be used. (Current software 
supports only two drives of each type.)” 

That observation was made while the 
ZlOO’s standard operating system was the 
Zenith Disk Operating System (Z-DOS), 
Zenith’s implementation of version 1 of 
the Microsoft Disk Operating System 
(MS-DOS). Had things changed now that 
we had moved up to version 2 of 
MS-DOS? 

No, version 2 hadn’t changed things. 
Essentially the same statement as above 
is made on page 1.4 of the version 2 
manual, and on page 6.8, we find: 

“While the MTR-100 monitor supports 
four 5.25-inch, four 8-inch, and four 
Winchester disk drives, MS-DOS version 
2 supports two 5.25-inch, two 8-inch, and 
four Winchester disk drives.” 

Well, I came to this from the world of 
the Heath Disk Operating System 
(HDOS). And to an old HDOS patcher, 
the restriction to two 5 1 // drives was a 
challenge; it was the first problem I 
attacked when I received the MS-DOS 
Programmer’s Utility Pack. (If you have 
moved up to MS-DOS 2 and have not yet 

William N. Tavolga is a senior research 
scientist at Mote Marine Laboratory in 
Sarasota, Florida. He enjoys computer 
building and programming, ham radio, 
and enology. 


purchased the Utility Pack, you should 
consider it.) 

With the Utility Pack in hand, the 
drive problem can be solved. As we’ll see, 
the Utility Pack provides the necessary 
source code which must be modified and 
assembled. We’ll need to make a drive 
cable as well. (And depending on your 
choice of drives, you may want to add an 
extra circuit to the drive-controller 
board.) 

Getting a new IO.SYS 
The Utility Pack comes with a hefty 
manual and four disks. Disk one contains 
several utilities which are new and/or 
revised from Z-DOS, including a bigger 
and faster MASM assembler. And the inner 

Now l have more than 
double my previous 
disk capacity, at 
relatively low cost. 

recesses of the operating system have 
been made a bit more accessible by the 
addition of several new programs such as 
FLAGS, which lets you change the file 
attributes (Read-only, System, etc.). 

The other three disks contain the ma¬ 
jor portion of the source code for IQ SYS, 
that part of the operating system which 
interfaces to the input/output (I/O) 
devices. The IO.SYS source code comes in 
three versions: one for the ZlOO-series 
computers; one for the Z150/160; and a 
version which enables the Z150/160 
computers to emulate the Z100. 

All the essential materials are there for 
you to assemble your own version of 
IO. SYS ! For a system tinkerer, this is a 
treasure trove. 

After some searching and experimen¬ 
tation, I found the appropriate portions of 
the source code which needed to be 
changed to make it possible to increase 


the number of 5 1 // floppies to four. I 
made the changes, assembled the new 
IO. SYS, and now I have more than double 
my previous disk capacity, at relatively 
low cost. 

What I propose to do here is to share 
the secret with you by presenting a series 
of step-by-step instructions. I will in¬ 
clude the directions for assembly of a new 
IO. SYS. According to the manual, an 8" 
drive is required for this; but with a little 
bit of manipulation, it can be done with 
your two 5 l A" floppies. 

Do you have the right files? 

There is an important precaution to be 
taken: you have to make sure your copy of 
the source code is up to date. Even if you 
received an executable version of IO.SYS 
that works perfectly, there may be a bug 
lingering in your .ASM file. 

The problem arises because of a bug in 
Heath/Zenith’s original version of the 
IO.SYS file for MS-DOS 2.13. That bug 
caused a loss of characters during serial 
I/O. The bug was corrected, and most 
registered owners of MS-DOS 2 should 
have received (gratis) an update disk. 
(Mine was numbered OS-840-2.) 

One might assume that the executable 
code is the assembled version of the .ASM 
source code files you have on disk. Un¬ 
fortunately, the .ASM files don’t seem to 
get updated as frequently as the ex¬ 
ecutable version: you should check your 
BCHRIO. ASM file to see when it was 
written. 

For instance, with the version of the 
Programmer’s Utility Pack that I re¬ 
ceived, bchrio. asm has a size of 51,555 
bytes and is dated 7-30-84. In this ver¬ 
sion, BCHRIO still has the bug, even 
though the executable version I received 
had been corrected. If you have this ver¬ 
sion, you’re probably going to want to 
take care of the bug before assembling 
the BCHRIO module. 

Sextant, however, has a newer version. 
Their BCHRIQ ASM is 55,671 bytes long 
and is dated 1-25-85. There, the bug has 
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SPECIAL OFFER 

GEMINI EMULATOR BOARDS 

$349.* 

40% BELOW REGULAR RETAIL 


The Gemini Emulator Board delivers IBM PC compatibility to your 
H/Z100 computer. 

As a result of a volume purchase direct from the manufacturer, Liberty 
International has acquired a limited number of Revision #1 Gemini 
Emulator Boards that have been factory upgraded from 5MHz to 
8MHz. All of these Boards have the latest version of software installed 
and come with the same manufacturer’s warranty and technical support 
as new Gemini Emulator Boards. 

This is a manufacturer-authorized clearance. Just phone us or fill in 
and mail the coupon below and we’ll ship you a Gemini H/Z100 
Emulator Board at more than 40% below regular retail price. 

* Only while quantities last; available only through Liberty International; no charge for using credit 
cards; shipping included; Liberty International reserves the right to withdraw or revise this offer at any 
time without notice. 


PLEASE SEND ME: 

_Gemini Emulator Boards at $349. each. 

□ Payment Enclosed Total $_** 

□ Please charge my Credit Card 

□ Visa #_exp / 

□ MC #_exp / 


SHIP TO: 

Name: _ 

Phone:( ) 

Address: _ 


State: 


Zip 


** Virginia residents add 4 °7o Sales Tax; mail coupon to address below or call (804) 482-5768. 



LIBERTY INTERNATIONAL 

101 SCARLETT DRIVE 
CHESAPEAKE, VA 23320 
(804) 482-5768 


H/Z100 are trademarks of Heath Company and Zenith Electronics Corporation respectively. 
IBM PC is a trademark of International Business Machines. 
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been corrected. If you have that version, 
you should be able to assemble and use it 
without any problem. 

The bug itself causes problems in two 
areas. First, output to the PRN: and AUX: is 
slow; second, you can lose characters dur¬ 
ing serial I/O. 

Rick Schaeffer of Spokane, Washing¬ 
ton, patched the code to correct this bug, 
and Buss newsletter published it in its 
issue #95, September 21, 1984. (See 
“Patch for Z-DOS 2.13 to Prevent 
Dropped Characters”). His patch was 
then passed along to members of the 
national Heath Users’ Group by Pat 
Swayne, HUG’s software engineer. (See 
REMark , December 1984, “Some Fixes 
for MS-DOS 2.13”) Apparently, it was 
included in the executable version almost 
immediately thereafter. 

If you have an uncorrected version, you 
can check either the Buss or the REMark 
article to see what needs to be done. Both 
these articles are written in terms of 
patching the executable code by means of 
DEBUG or some other program that lets 
you modify the executable code. 

If you have the older version of the 
source code and the newer version of the 
object code, as I do, you may decide to 
check out Schaeffer’s patch in order to 
change BCHRIO.ASM. Remember, though, 
that it is a fairly large file, and it may 
exceed the size limitations of some edit¬ 
ing programs, such as PIE from The 
Software Toolworks. 

Alternatively, you may wish to get an 
updated version of the Programmer’s 
Utility Pack. You must return the original 
disks; there is a charge of $24 for the first 
disk, and $12 for each additional disk, 
plus postage. Specify MS-DOS 2, be¬ 
cause the Utility Pack is now also 
available for MS-DOS 3. 

Using both 48- and 96-t.p.i. drives 

After modifying IO.SYS to handle addi¬ 
tional 5 1 // drives, my second task was to 
get the best use possible out of my 96- 
t.p.i. Tandon drives, left over from the 
old H8. The Heath/Zenith manuals men¬ 
tion the use of 96-t.p.i. drives only in 
passing. 

To switch the entire system over to 96 
t.p.i. is simplicity itself. 

On the floppy-disk controller board is a 
DIP switch, and the zero section (right¬ 
most) is normally set down to ON. This 
drops pin 6 of chip U31 to ground. If you 
set that switch section to OFF, the pin goes 
high to +5 volts, and all your drives are 
now seen as 96-t.p.i. 

Your system will then read, but not 
write, 48-t.p.i. formatted disks. You can 
even create a new 96-t.p.i. system disk; 
just format and copy from a 48-t.p.i. sys¬ 
tem disk in a 96-t.p.i. drive to a new disk 
in a second drive. 

Simply changing the DIP switch, then, 
seems like a great way to double your disk 
capacity. However, it produces a non¬ 
standard configuration that may be 
troublesome. For one thing, if you should 


switch back to the 48-t.p.i. configuration, 
any data on your 96-t.p.i. disks is un¬ 
available. There is also, as we ll see, a 
problem in the FORMAT program that may 
give you difficulties. 

However, there is a way to have both 
96- and 48-t.p.i. drives. 

Getting the drives to work with 

IO.SYS 

The entire procedure can be broken 
down into six major stages: 

1) Copy necessary files and prepare three 
disks. 

2) Edit and modify the IQ SYS source code; 
create a MKBlOS.BAT file containing all the 
commands you need to assemble a new 
IO.SYS file. 

3) Assemble the new IQ SYS file. 

4) Install the new IQ SYS. 

5) Make a suitable cable and attach the 
additional drives. 

6) Make some circuit changes if you wish 
to mix 48- and 96-t.p.i. disk drives. 

Copy files and prepare disks 

Format three disks and label them: 
SOURCE, NEWSYS, and MKBIOS. 

Onto the disk labelled SOURCE, copy 
files from the two PUP distribution disks 
labelled Z100 BIOS Sources. (The only 
files you won’t need are BIOS. DO, 
DEFBIOS.ASM, and ANSICON. ASM .) At least 
this one disk will have to be formatted 
with the /9 switch (nine sectors per track). 
The default (eight sectors per track) won’t 
provide enough storage space for all the 


files you’ll need. 

When you format the NEWSYS disk, use 
the /S switch to transfer your current op¬ 
erating system to it. You may use either 
the original MS-DOS 2 or an updated 
version. 

You will later replace the IQ SYS on this 
disk with your new one. So, you need to 
remove from the current IO.SYS all the 
flags that protect it from modification (the 
System, Hidden, and Read-only flags). 
Place the NEWSYS disk in A: and the MS- 
DOS Utilities disk in B:, and give the 
command: 

B:FLAGS IQ SYS<RETURN> 

At this time, you may want to transfer 
appropriate standard files, e.g., 
ALTCHAR.SYS. Also, you may later want 
DEBUG on the NEWSYS disk. Use the latest 
version from your MS-DOS 2 Disk II, 
subdirectory DEVEL. 

Onto the disk labelled MKBIOS, copy 
MASM.EXE from your MS-DOS 2 Utilities 
disk, and LINK.EXE and EXE2BIN.EXE 
from MS-DOS 2 Disk II, subdirectory 
DEVEL. 

From the SOURCE disk, copy the files 
DEFDSK.ASM and BDSKTB.ASM, renaming 
them DEFDSK. NEW and BDSKTB. NEW. 
Also copy BIOSL over to the new MKBIOS 
disk. 

Edit source code; create 

MKBlOS.BAT 

Place the MKBIOS disk in B:, and a disk 
with your favorite text editor in A:. My 
own preference is for a simple editing 


VAX/PC Users 

DECkHAND™ Utilities for the Z-100 & PC Series 

MS-DOS Utilities with VAX/PDP-11 switch pro¬ 
cessing, DIR, COPY, DELETE, RENAME, TYPE 
with extended wildcards, full DATE processing, 
attribute processing, query, backup and more. 

$ 49.00 


ZSTEMpc™-VT220 Emulator for the PC Series 

High performance COLOR VT220. Double high/ 
wide, smooth scrolling or ISO and attribute 
mapped color. DOS calls, programmable HELP 
facility, phone directory. XMODEM and KERMIT, 
softkey/MACROS. $150.00 

ZSTEM-VT100 Emulator for the Z-100 

$148.95 

ZSTEMpc™-4014 Emulator for the PC Series 

Interactive zoom and pan. Save/recall images 
to/from disk. Keypad and Mouse support. Printer/ 
plotter support. Works with ZSTEMpc-VTIOO and 
VT220. $ 99.00 


Z-100 PC Memory 
Expansion with ZPAL™ 

Z-151/Z-161 Users 

Use 256K bit memory chips on the 
original memory board. Extend the 
memory to 640K or 704K bytes with 
ZPAL-2 Decoder $ 38.00 


Z-158 Users 

Extend your system to 768K bytes 
with 3 banks of 256K bit memory 
chips and ZPAL-158 decoder. 

704K contiguous + 64K separate 
or 

640K contiguous + 128K separate 

ZPAL-158 Decoder _ $ 36.00 

Z-138/Z-148 Users 
Extend your system to 768K bytes 
with 3 banks of 256K bit memory 
chips and ZPAL-148 decoder. 

704K contiguous + 64K separate 
or 

640K contiguous + 128K separate 
ZPAL-148 Decoder $ 36.00 


iZSTEMpc-VT10(K 
, 1st Choice of the i 
U.S. Airforce 
5,000-10,000 
; ZSTEMpc-VTIOO 
Packages 
AFCAC 254 



Call today: VISA and MasterCard accepted 
Quantity and dealer discounts available 
30 day money back guarantee 
AIR MAIL POSTAGE included for US & Canada 
KEA Systems Ltd. 

2150 West Broadway, Suite 412 
Vancouver, B. C. CANADA V6K 4L9 
Technical Support (604) 732-7411 
TELEX 04-352848 VCR 
Order desk (800) 663-8702 Toll Free 

Trademarks IBM PCjr,XT,AT - IBM Corporation, VT100, VT220, DEC, VAX - Digital Equipment Corp. ZSTEMpc - KEA Systems Ltd. 


Zstem 

KliA 
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BOOKS FROM SEXTANT PUBLISHING COMPANY 


Heath/Zenith Users: 

Now you can get the books you 
need to make your time on the 
computer more productive—and 
at drastically reduced prices! 


For a limited time, Sextant Publishing 
Company has lowered prices on the 
popular FlipFast Guides to Zenith/Heath 
MS-DOS/Z-DOS and Zenith/Heath 
CP/M-80/85. As an added bonus, we’ll 
send you a FREE copy of How to Use: 
Zenith/Heath Computers, when you buy 
two or more of the FlipFast Guides ! 


You can buy any combination of the 
FlipFast Guides to get your FREE copy 
of the How to Use: Zenith/Heath 
Computers book—two MS-DOS books, 
two CP/M books, or one of each. You 
just have to buy two books —at their 
new low prices —to get one book 
FREE! 


ORDER YOUR BOOKS TODAY! 

Use the card attached above to order your FlipFast Guides 
and your FREE copy of How to Use: Zenith/Heath Computers'. 
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I want to get 
the most out of 
my operating system! 


Send me 

□ Zenith/Heath MS-DOS/Z-DOS 

_copies @$12.95each = $_ 

□ Zenith/Heath CP/M-80/85 
_copies @ $7.95 each = $ _ 

+ $2.50 shipping charge 
per order in U.S./Canada = $_ 
or 

$4.00 shipping charge 
per book sent overseas = $ _ 

Total = $_ 


I want to get 
the most out of 
my operating system! 


Send me 

Zenith/Heath MS-DOS/Z-DOS 

I _copies @$12.95each = $_ 

7Zenith/Heath CP/M-80/85 
_copies @ $7.95 each = $ _ 

+ $2.50 shipping charge 
per order in U.S./Canada = $_ 
or 

$4.00 shipping charge 
per book sent overseas = $ _ 

Total = $_ 


Name_ 

Address 


□ Payment enclosed (checks must be in 
U.S. dollars payable on a U.S. bank) 

□ Charge my: □ VISA □ MasterCard 

Card #--- 

Expires- 

□ I’m buying two FlipFast Guides— send me 

my FREE copy of the book, How to Use: 
Zenith/Heath Computers. (For books sent 
overseas, please add $4.00 shipping charge 
to your payment.)_ 


Mail this card today to: 
Sextant Publishing Company 
716 E Street, S.E. 
Washington, DC 20003 


23-M/C 


Name_ 

Address _ 


□ Payment enclosed (checks must be in 
U.S. dollars payable on a U.S. bank) 

□ Charge my: DVISA □ MasterCard 

Card #__ 

Expires--- 

□ I’m buying two FlipFast Guides send me 
my FREE copy of the book, How to Use: 
Zenith/Heath Computers. (For books sent 
overseas, please add $4.00 shipping charge 
to your payment.) 


Mail this card today to: 
Sextant Publishing Company 
716 E Street, S.E. 
Washington, DC 20003 


23-M/C 





















































Send me the FlipFast Guide 
to my Heath/Zenith operating system: 



□ Zenith/Heath 
MS-DOS/Z-DOS 


256 pages 


*. □ Zenith/Heath 

CP/M-80/85 

I - ■ 



190 pages 


Each guide features 
• Easy-to-access information for Heath/ 
Zenith users 

Specific information for each operating 
command or subcommand 
Easy-to-use listings and tables 
Error message listings 


To order your copies, fill out the reverse 
side of this card today and mail it to 
Sextant Publishing Co. 

716 E Street, S.E. 
Washington, DC 20003 


Send me the FlipFast Guide 
to my Heath/Zenith operating system: 



□ Zenith/Heath 
MS-DOS/Z-DOS 


256 pages 


'ii u ,i«Sih □ Zenith/Heath 
CP/M-80/85 



190 pages 


Each guide features 
• Easy-to-access information for Heath/ 
Zenith users 

Specific information for each operating 
command or subcommand 
Easy-to-use listings and tables 
Error message listings 


To order your copies, fill out the reverse 
side of this card today and mail it to 
Sextant Publishing Co. 

716 E Street, S.E. 
Washington, DC 20003 























The FlipFast Guide to 
Zenith/Heath CP/M-80/85 

By William M. Adney 

For each CP/M command or 
subcommand you’ll find 

• required syntax • typical 
applications • specific examples • 
command requirements • applications 
notes • error message listings 

You can easily refer to listings of 

• CP/M 2.2 system calls 0-40 • BIOS 
jump table • 8080/8085 op codes • 
escape sequences and key functions 

Plus additional technical 
information on 

• the disk parameter block • disk 
parameter headers • file control 
blocks • CP/M memory addresses • 
contents of first page of memory 

Features a 6-page index of error 
messages 

190 pages 

Published in 1984 by S-A Design Books 


The FlipFast Guide to 
Zenith/Heath MS-DOS/Z-DOS 

By William M. Adney 
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Computers is both an introduction to 
computing concepts for the novice 
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program like The Software Toolworks’ 
PIE, or the ZEDITOR that comes as an 
added attraction on the MS-DOS Utilities 
disk. You will now edit the DEFDSK.NEW 
and BDSKTB.NEW files. 

Here, you will have a choice to make. If 
you follow my instructions, you will elim¬ 
inate the support for two 8" drives and 
substitute two additional drives, 

while leaving the code for the hard disk 
intact. 

Actually, the hardware permits you to 
have up to four 5V4" and four 8" drives. 
But don’t get too greedy and put in too 
many changes, because there is a domino 
effect. If you later try to put in any 


patches of the executable code, you will 
find you have moved their expected 
locations off into never-never land. As it 
is, the changes in Listing 1 will move 
most locations forward by eight bytes. 

First, you must inform the software 
that you will have more than two 5 1 // 
drives. 

Load the file DEFDSK.NEW into your 
editor. After the 40th line, locate the 
definitions of MAXDSK as given in the top 
portion of Listing 1. 

Change the lines as shown in the lower 
portion of Listing 1. 

This will eliminate the 8" drives with¬ 
out changing other code locations too 


much. 

The MAXDSK values are actually a table 
of disk-drive assignments, rather than ab¬ 
solute values. There are probably several 
ways of making the change, but this is all 
you need to do with the DEFDSK. NEW file. 
Save it back to its disk. 

This change, by the way, keeps the 
total code size almost the same. Should 
you someday wish to patch the runnable 
code, patch locations will be offset by 
only eight bytes, as you will see later. 

Next, load the file BDSKTB.NEW into 
your editor and make the changes in¬ 
dicated in Table 1. As you examine the 
BDSKTB.NEW file, you will see the code 
for 514" Unit 0 (DISKO) and 514" Unit 1 
(DlSKl). When you come to the section for 
8" Unit 0 (DISK2), change that to 5V£" 
Unit 2. 

Keep all the references to “DISK2” in¬ 
tact; what we need to do is change the 
code in DISK2’s section to match that in 
the previous section. (The differences are 
on 18 lines scattered through about 100 
lines of code. Line number references are 
given in Table 1.) Similarly, change the 
code in the section for 8" Unit 1 (DISK3), 
making it 514" Unit 3. 

Check your work carefully. A seeming¬ 
ly minor error here can abort your assem¬ 
bly. Or worse, it can crash your system, 
leaving your disks writhing in agony. Save 
your work back onto the MKBIOS disk. 

Examine the file BIOSL that you copied 
from the SOURCE disk. This is the list of 
.OBJ files LINK will need in order to 
produce an executable IQ SYS file. Check¬ 
ing it, you’ll see that it squares with 
MKBIOS.bat’s references to files to be as¬ 
sembled by MASM. (See below.) And you’ll 
see that the LINK program is directed to 
use it (near the end of the .BAT file). 

Unless you can think of some need for a 
listing file, you can delete the fourth (last) 
line of BIOSL: 

BIOS /MAP; 

Then add a terminating semicolon to 
the third line, thus: 

BIOS; 

Now you will create a MKBlOS.BAT file, 
as in Listing 2. I recommend that you 
assemble the new IQ SYS in modules, so 
that you can catch errors along the way. 
This is why the file contains a “pause” 
instruction after each .OBJ file is 
generated. If there are errors, you can 
abort (CTRL-C); if not, you can hit RETURN 
and continue to the next module. 

There is not enough room on two 514" 
disks to use the MAKEBIOS or BIOS. DO 
programs as supplied with MS-DOS, so it 
is necessary to copy over only those .ASM 
files that are needed for the assembly of a 
particular .OBJ file. 

Each of the sections of my MKBlOS.BAT 
file—except the last—will produce a 
single .OBJ file. You will end up with a full 
dozen of these. The last section copies 
two additional. OBJ files from your source 
disk, and invokes the LINK program. 
Then the EXE2BIN program is called to 


MAXDSK EQU 

15 

; Maximum number of disks 

MAXDSK5 EQU 

2 

; Maximum 5 inch drives (0-1) 

MAXDSK8 EQU 

4 

; Maximum 8 inch drives (2-3) 

MAXDSKW EQU 

8 

; Maximum winchester drive (4-7) 

Change the lines as follows: 


MAXDSK EQU 

15 

; Maximum number of disks 

MAXDSK5 EQU 

4 

; Maximum 5 inch drives (0-3) 

MAXDSKW EQU 

8 

; Maximum winchester drive (4-7) 

MAXDSK8 EQU 

8 

; 8 inch drives not available 


Listing 1. Four lines from the DEFDSK file, before and after editing. 


Following is a 

i list of changes according to 

line number: 

Line # 


Old code 


New code 

; 174 ; 

DISK2 

- 8 n unit 0 ; 

; DISK2 

- 5QTR" unit 2 

181 

DB 

DSK_TZ207 8 

DB 

DSK_TZ2075 

187 

DB 

DSK_FDS+DSK_FDC +DSK_F RS 

DB 

DSK_FDS+DSK_FDC+DSK_FSL 

169 

DB 

CONDSEN+0+CONDS8+CONPC 

DB 

C0NDSEN+2+C0NPC 

201 

DB 

FDCSEK+FDFHLB+FDFVRF +FDFS30 

DB 

FDCSEK+FDFHLB+FDFS30 

205 

DB 

77 

DB 

80 

211 

DB 

1024 

DB 

512 

213 

DB 

1 

DB 

6437 

215 

DB 

1 

DB 

6437 

235 ; 

DISK3 

- 8" unit 1 

; DISK3 

- 5QTR" unit 3 

242 

DB 

DSK_TZ207 8 

DB 

DSK_TZ2075 

248 

DB 

DSK_FDS+DSK_FDC +DSK_FRS 

DB 

DSK_FD S+DSK_FDC +DSK__FSL 

250 

DB 

CONDSEN+0+CONDS8+CONPC 

DB 

C0NDSEN+3+C0NPC 

262 

DB 

FDCSEK+FDFHLB+FDFVRF4FDFS30 

DB 

FDCSEK+FDFHLB+FDFS30 

266 

DB 

77 

DB 

80 

272 

DB 

1024 

DB 

512 

274 

DB 

1 

DB 

6437 

276 

DB 

1 

DB 

6437 


Table 1. Changes to the file BDSKTB, listed by line number. 
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transform the BIOS.EXE (relocatable) to a 
BIOS. BIN (fixed location in memory) 
program. 

Be sure that the EXEBIOS.DAT file is on 
your SOURCE disk. During the assembly 
procedures, this file will provide a “fix¬ 
up.” All it contains is the number 40; this 
tells EXE2BIN the absolute segment ad¬ 
dress (hexadecimal) at which the finished 
file is to be located. 

Finally, BIOS. BIN will be renamed to 
BIOS. SYS. 

Assemble new IO. SYS file 

After you have created the MKBlOS.BAT 
file given in Listing 2, save it on your 
MKBIOS disk. Then place the MKBIOS disk 
in drive A: and the SOURCE disk in B:. Run 
MKBlOS.BAT and watch for assembly 
errors at each stage. 

The most frequent assembly error is 
the inability to load an .ASM file. Examine 
the MKBIOS. BAT file with your editor; most 
likely, you omitted or misspelled one of 
the necessary .ASM labels. Fix it, restore 
the disks, and rerun the program. 

Be patient; even a flawless run may take 
about half an hour to complete. Your final 
product will be a file labelled BIOS.SYS. 

Near the end, when the LINK operation 
is completed, an error will be flagged: no 
stack segment. Pay no attention. It is not 
necessary to have a stack segment de¬ 
clared when you convert an . EXE program 
to a .BIN type. 

Install the new lO.SYS 

Place your NEWSYS disk in B:, and copy 
the new BIOS. SYS file to it, renaming 
BIOS. SYS to IQ SYS. First, though, you 
should delete the old IO.SYS. (Did you 
remember to use FLAGS?) 

DEL B:IO. SYS 

COPY BIOS. SYS B:IO. SYS 

(IO. SYS must reside as the first file on your 

disk, or else you will get a “No System” 

error at boot-up.) 

Now transfer the NEWSYS disk to 
drive A:. 

As an aside, this may be a good time to 
consider whether there’s any other patch¬ 
ing work you may want to perform on 
IO. SYS. If you patch the machine-readable 
code (with DEBUG or some other 
program), just remember that code 
locations will have been moved up eight 
bytes by the changes described here. 

Attaching the drives 

Are we ready for the moment of truth? 
Not quite. You should set up your hard¬ 
ware first. After all, that’s what all this is 
about. 

You need a new 34-wire ribbon cable 
with a single female pin connector, and 
four edge card connectors. I made my 
own with connectors from Radio Shack. 
Purchase of ready-made cables like this 
one may be difficult. 

The entire cable should be more than 
three feet in length. The first two edge 
connectors (nearest the pin connector) 


would be for the internal drives. Make 
certain you give yourself enough slack 
between connectors; the exact distances 
vary depending upon whether your 
machine is an all-in-one or a low-profile, 
and if the disk drives are full- or half-size. 

The arrangement of your new drives 
will determine how you attach the 
remaining two edge connectors. You 
should not have any problems with these 
ribbon connectors if you are very careful; 
use even, gradual pressure (as with a 
large vise) to force the connector onto the 
cable. 

Look closely before applying pressure 
to see that each of the 34 wires sits over a 
pair of metal prongs. Generally, if the 
prongs at each end are set properly, the 
others will fit in. Make sure also that the 
sockets point in the right directions. 

Note the position of the colored wire 
along one edge of the ribbon cable. When 
plugged into the controller card, this wire 
should be on the right (as viewed from the 
front of the machine). With the drive 
facing you and in its horizontal position 
(as it would be in the Z100), the edge 
connector should be plugged in so that 
the marked wire is on the right. 

Before installing your connectors, put 
the cable in place to give you an idea of 
where the connectors should be attached 
and how they should be oriented. A cou¬ 
ple of “rehearsals” can often save a lot of 
grief later. 

The cable going out to the extra drives 
can be dressed along the right side of the 
plug-in board frame, and the top cover 
has enough play to let the cable through. 
You may want to feed it through one of the 
unused port apertures, but you will have 
to enlarge the opening because the con¬ 
nectors will not make it otherwise. (I 
found out.) 

It is probably not a good idea to try to 
squeeze more than two drives into your 
cabinet—although the new half-height 
drives make it tempting. The heat and 
load on the internal power supply may be 
damaging. It is best to have an outboard 
unit with a separate power supply for 
your additional drives. You are not re¬ 
quired to add both at once. The system 
runs nicely with three drives. 

Your additional drives normally would 
be configured as C: and D:, although there 
is no law that says so. You can make your 
external drives A: and B: if you wish. All 
you have to do is set the jumpers in your 
disk drive appropriately. 

You must, however, observe the rule 
that only one resistor pack should be 
installed in the daisy chain, preferably in 
the last drive on the cable. 

In my setup, I’ve left the resistor pack 
in internal drive A:, which is the first unit 
in the daisy chain. I have used this system 
for almost a year and have had no 
problems with this arrangement. 

The advantage of leaving the resistor 
pack in the internal drive is that if you 
want to disconnect the external drives, 


DEL *.ASM 
COPY B:BIOS.ASM 
COPY B:VER.ASM 
COPY BiPARMS.ASM 
COPY B:DEFASCII.ASM 
COPY B:DEFC0NFG.ASM 
COPY B:DEFMTR.ASM 
COPY B:DEF8259A.ASM 
MASM BIOS; 

PAUSE 

DEL BIOS.ASM 

COPY B:PBE.ASM 

COPY B:DEFCHR.ASM 

COPY B:DEFDEV.ASM 

COPY DEFDSK.NEW DEFDSK.ASM 

COPY B:DEFZ2*.ASM 

MASM PBE; 

PAUSE 

DEL PBE.ASM 
COPY B:BDEV.ASM 
COPY BiMACLIB.ASM 
COPY BrDEFDOSI.ASM 
MASM BDEV; 

PAUSE 

DEL BDEV.ASM 
COPY B:BBLKDEV.ASM 
COPY B:DEFFMT.ASM 
COPY B:DEFSBC.ASM 
MASM BBLKDEV; 

PAUSE 

DEL BBLKDEV.ASM 
COPY B:BCHRDEV.ASM 
COPY B:DEF6821.ASM 
COPY B:DEFIPAGE.ASM 
MASM BCHRDEV; 

PAUSE 

DEL BCHRDEV.ASM 
DEL DEF6821.ASM 
COPY B:BCLOCK.ASM 
COPY B:DEF8253.ASM 
COPY B:DEFEVN.ASM 
MASM BCLOCK; 

PAUSE 

DEL BCLOCK.ASM 

COPY B:BDSK.ASM 

COPY B:DSK.ASM 

COPY BDSKTB.NEW BDSKTB.ASM 

MASM BDSK; 

PAUSE 

DEL BDSK.ASM 
DEL DSK.ASM 
DEL BDSKTB.ASM 
COPY B:BDSK207.ASM 
COPY B:DSK207.ASM 
MASM BDSK207; 

PAUSE 

DEL BDSK207.ASM 
DEL DSK207 .ASM 
COPY B:BDSK217.ASM 
COPY B.-DSK217.ASM 
MASM BDSK217; 

PAUSE 

DEL BDSK217.ASM 
DEL DSK217.ASM 
COPY B:BCHR.ASM 
COPY B:DEF68*.ASM 
COPY B:DEFEP2.ASM 
COPY B:BCHRI0.ASM 
MASM BCHR; 

PAUSE 

DEL BCHR.ASM 
DEL BCHRIO.ASM 
COPY B:BFL.ASM 
COPY B:DEFMS.ASM 
MASM BFL; 

PAUSE 

DEL BFL.ASM 
COPY B:BINIT.ASM 
COPY BiDEFDIR.ASM 
MASM BINIT; 

PAUSE 
DEL *.ASM 
COPY B:SYS*.OBJ 
LINK @BI0SL 

EXE2BIN BIOS<BrEXEBIOS.DAT 
REN BI0S.BIN BIOS.SYS 


Listing 2. MKBlOS.BAT allows the new BIOS 
to be generated using two 5W' disks. 
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you just pull off the ribbon connectors; 
you don’t have to go digging into the 
nether regions of the main unit to insert a 
resistor pack. The main thing to 
remember is that one and only one 
resistor pack in the series is permissible. 

A side effect of my modification to 
IO. SYS is that if you use a RAM-disk 
program such as MDISK.DVD, the RAM 
drive becomes G: instead of I:. If you add 
a hard disk, it becomes drives E: and F:. 
(Although if you have a hard disk, I can’t 
see why you’d need to add the floppies.) 

I have tried both 48- and 96-t.p.i. 
drives, and unless you make some hard¬ 
ware changes (discussed below), the 96- 
t.p.i. drive acts just like a 48. To use a 
single-sided drive, the disks used must 
be formatted with the /M switch. (If you 
have single-sided 8" drives, the /A switch 
is for single-density, 77-t.p.i.) A two- 
sided drive, though, will recognize a 
single-sided disk automatically. 

This is a great way to use your leftover 
one-sided disk drives and your old disks. 
Each will give you an addition of about 
160K disk space. (If you have the older 
Seimens or Wangco drives, you have 
a choice between “HS” and “HM” 
jumpers: the HS configuration should be 
used.) 

Test it 

All done? OK. Install your newly made 
NEWSYS disk, and do a CTRL-RESET. As the 
boot proceeds, the lights on each of your 


drives (including C: and D:) will go on 
briefly. Without inserting a disk in your 
new drive, try to call up its directory. You 
should get an error response as follows: 
Not ready error reading drive C 
Abort, Retry, Ignore? 

This shows that the system has at least 
recognized the drive. If you put a 
formatted disk into it, it will respond to all 
commands. You can format disks in the 
new drives, and you can even boot from 
them. 

If your initial message is: 

Place disk C in drive A:. 

Press RETURN when ready. 

then the drive has not been properly 

logged in. 

That can be caused by a peculiarity of 
the drive itself. Some brands, notably 
Tandon, require that a disk be inserted 
and the door closed before booting up. 
Try this and reboot. 

I have found failure to recognize the 
existence of the drive more apt to occur 
with older 96-t.p.i. Tandon drives, and 
upon a truly cold boot rather than just a 
CTRL-RESET. 

If your external drives are switched on 
at the same time as the main computer, 
the external drives’ power supply may 
require a slightly longer warmup time. 
Consequently, it may be good practice to 
switch that one on a bit ahead of time. Or, 
if you have the ZlOO’s auto-boot in effect, 
delay inserting the system disk at least 
until the “Device Error” appears. Person¬ 


ally, I prefer not to use the auto-boot 
configuration anyway—even solid-state 
devices need warmup time. 

The most likely sources of problems 
are: 

a) incorrectly configured disk drives 
Remedy: Check the configuring jumpers 
on each drive. 

b) an extra resistor pack 

Remedy: Take it out; only one can be 
installed. 

c) cable connector is badly attached to the 
ribbon cable 

Remedy: Remove the suspected one, and 
try re-installing it. Most likely, though, it 
will have to be replaced, since removal 
may cause damage. These things are 
tricky. 

d) no power to the disk drives 
Remedy: Plug in the line cord and turn 
on the switch! 

CONFIGURing the new system 

Once you are sure it all works, you can 
use MS-DOS’s SYS.COM utility to transfer 
your new system to your old system 
disks. 

Before you do that, however, run the 
CONFIGUR program to configure the sys¬ 
tem to your printer and other devices. 

Also, you will have to set each drive’s 
seek time—the time that the drives take 
to step between tracks. Notice that CON- 
FlGUR’s step-rate menu for drives C: and 
D: allows you to choose as short a seek 
time as 3 milliseconds. Unless you are 
certain of your drives, however, the mini¬ 
mum value in practice is about 6 ms. 

The transfer accomplished by the 
SYS.COM utility will automatically set the 
protective flags on IO.SYS, but it is a good 
idea to go back to your NEWSYS disk and 
restore them there, too. Use the FLAGS 
program, and restore flags with the com¬ 
mand: FLAGS IO. SYS RASH. This will make 
it Read-only, set the Archive bit (for use 
with the BACKUP utility), mark it as a 
System file, and make it Hidden from an 
ordinary directory display. 

For the record, you should move 
the MKBIOS.BAT, DEFDSK.NEW, and 
BDSKTB.NEW files to the NEWSYS disk and 
put it in safe storage in case you should 
need to go back and find out what you 
did. You may even want to save the 
MKBIOS disk with all the .OBJ files as well. 
Keep the SOURCE disk intact with the 
original copies of the source code. 

Never make any changes to the original 
distribution disks! 

Do you have a Z150? 

The IQ SYS for the Z150 is already set up 
for four 5 1 // floppies. Attachment of two 
additional drives is simplicity itself. All 
you need for hardware is a pair of external 
drives with power supply, and a standard 
34-wire flat cable with two-edge con¬ 
nectors at one end and a female connector 
at the other. 

The Z150 controller card has a second 
34-pin header just for this purpose. The 
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new drives must be configured as 0 and 1 
(as if they were A: and B:), and one must 
have a resistor pack. DIP switch #1 on 
the CPU board should be set for four 
drives. (See your Operations Manual, 
Chapter 2, “Hardware.”) The new drives 
will become C: and D:. However, only 
48-t.p.i. drives are supported—at least I 
have not yet found a way to change that. 

Some of you have the Z319 board 
which allows a Z150 to emulate the Z100. 
In your handy Programmer’s Pack, there 
is a disk marked “Z100 PC/Z100 Mode” 
containing the ZlOO-emulating version of 
IO. SYS. 

I have not personally tried this, but the 
MAXDSK changes shown in Listing 1 could 
be made in the “Z100 PC/Z100 Mode” 
DEFDSK. ASM file. The equivalent of 
BDSKTB.ASM is the DSKFUNC.ASM file; you 
need not make any changes there, since 
the provision for the four floppies is 
already there. 

If you have a Z150 with a Z319 board 
and are feeling adventurous, all you need 
to do is make the small changes in 
DEFDSK. ASM, and re-assemble the whole 
IQ SYS. Good luck. 

Or an emulator? 

Emulators are another matter. 

HUG’s ZPC software lets a Z100 emu¬ 
late an IBM Personal Computer. (It was 
written by Pat Swayne, and he described 
it in the November and December 1985 
issues of REMark.) ZPC uses your origi¬ 


nal system files; the PC mode supports 
the additional drives in either 96-t.p.i. or 
48-t.p.i. format. 

The emulator board from Gemini 
Technology, however, goes catatonic if the 
extra drives are attached and turned on at 
the same time the computer is powered 
up. Otherwise, it ignores the extras 
completely. Perhaps subsequent updates 
will change this. This is clearly a limita¬ 
tion in the Gemini board, since IBM’s 
PC-DOS supports the additional drives 
(as with the Z150). 

(I haven’t yet been able to test my 
changes with the emulator board from 
U.C.I. Corporation.) 

Getting the Z100 to recognize 
96-t.p.i. drives 

To get your Z100 to recognize 96-t.p.i. 
drives, we have to go to the floppy-disk 
controller board. 

The settings on the DIP switch are 
evidently read frequently by the software 
to determine the disk-drive status. As 
mentioned above, if you set the zero sec¬ 
tion of this switch to the up position, all 
the drives will be seen as 96-t.p.i. types. 
In essence, U31 (pin 6) reads that switch 
section in order to set the value of bit 3 
in the status port of the floppy-disk con¬ 
troller. 

There is a pull-up resistor and a +5 
volt supply on U31 pin 6; so when the 
switch is up, the signal to the pin is high. 
The down position grounds the pin to 


zero. This is the official “normal” 48-t.p.i. 
position. To add some confusion, even 
though this position is grounded, it’s 
labelled ON. 

Coincidentally, and conveniently, 
when a drive is selected (through Ull to 
the ribbon-cable connector), one of the 
four drive-selector lines goes low. These 
are pins 10, 6, 12, and 8 of Ull (a chip 
composed of six open-collector buffers). 

These drive-selector lines go, respec¬ 
tively, to pins 10 (drive 0), 12 (drive 1), 14 
(drive 2), and 6 (drive 3), of the edge 
connector for the ribbon cable. From 
this, it is clear that the hardware will 
support up to four 5 Va floppies. 

The facts above were the basis for a 
modification by Michael Rice originally 
described in H-Scoop. (See page 1 of the 
May 1983 issue.) You set your DIP switch 
0 up (off); i.e., the 96-t.p.i. format is 
selected. A jumper wire is installed 
between pin 10 of Ull (the drive-0 
selector line) and the high end of the DIP 
switch section 0 (at pin 6 on U31). 

When drive 0 (a:) is selected, the status 
line goes low, and the controller is in¬ 
formed that it is dealing with a 48-t.p.i. 
drive. When drive 1 (b:) is selected, the 
default status remains as set by the DIP 
switch. In this way, you make your A: 
drive 48-t.p.i., and B: is 96-t.p.i. 

Mixing 48- and 96-t.p.i. drives 

With our four-drive modification, you 
have a problem if, as I did, you decide on 


Authors: 

Have you considered writing an 
article for Sextant ? We’re 
looking for human-interest 
stories, in-depth technical 
features, program descriptions, 
product reviews, and tutorials 
which relate specifically to 
Heath/Zenith systems. Send 
your article, idea, rough draft, or 
outline to: Charles Floto, 

Editor, Sextant, 716 E Street 
S.E., Washington, DC 20003. 
No phone calls, please. 



... 


Q Scientific Library 


CSL $245 


ADVANCED MATRIX COMPUTATION and DECOMPOSITION 
EIGENSYSTEMS and SINGULAR VALUE ANALYSIS 
MATRIX INVERSIONS, MULTIPLEXING, and LINEAR ALGEBRA 
DIFFERERENTIAL EQUATIONS OF ANY ORDER 
MULTI-DIMENSION QUADRATURE 
COMPLEX VARIABLES and POLYNOMIALS 
INTERPOLATION and MULTI-DIM TABLE LOOK-UP 
STATISTICS, PROBABILITY and ANALYSIS OF VARIANCE 
LEAST SQUARES and REGRESSION 
TIME SERIES and DATA ANALYSIS 
DISCRETE and FAST FOURIER TRANSFORMS 
NONLINEAR EQUATIONS and MULTI-DIM OPTIMIZATION 
FINANCE and CALENDAR FUNCTIONS 
SPECIAL MATH FUNCTIONS, FITTING and EVALUATION 
UTILITIES and GRAPHICS (for Z100 and IBM/PC/XT) 

■Most sophisticated C scientific library available for PC’s." 

■Your CSL library is great. ...best software purchase I made since buying my Z100.* 

Over 300 functions. 556 page Manual with tutorial and examples. Available for either 
Microsoft or Computer Innovations C compilers. Requires either Z100 or IBM PC 
compatible, 8087 coprocessor, and MS(PC)DOS. 25% discount on CSL when ordered 
with the C86 compiler. 


COMPILERS: Computer Innovations C Compiler $298 

The Software Toolworks C and MATHPAK Combo $75 


EIGENWARE TECHNOLOGIES 
13090 La Vista Drive 
Saratoga, CA 95070 
(408) 867-1184 
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Figure 1. Schematic diagram of the interconnection between chips Ull and U11A. 



Figure 2. A component-side view of the right-hand portion of the floppy-disk controller 
board indicating installation of U11A. 


two 48s and two 96s. The 96s are no 
problem, since they will be configured by 
the DIP switch. But the jumper lines 
from the two 48s have to be isolated from 
each other. This means adding another 
integrated-circuit (IC) chip, preferably an 
open-collector buffer like Ull. This is an 
easily available chip: SN7417. Let’s call it 
U11A in our circuit. 

The schematic for this modification is 
shown in Figure 1. 

Physically, the installation was quite 
easy. Basically, I added a socket for the 
new IC, and connected it to the original 
circuit by five jumpers. The original cir¬ 
cuit itself was left intact; nothing was 
removed or cut. 

I recommend using a 14-pin IC socket 
rather than wiring directly to the chip; 
then you can insert the SN7417 after all 
jumpers are in. The advantage to this is 
that the circuit can be restored to normal 
operation simply by removing Ull A and 
resetting the DIP switch. 

There is a convenient spot for the 14- 
pin socket on the lower right corner of the 
controller board. Bend the socket pins 
outward and up at an angle, and the 
socket can be attached by a small screw or 
some epoxy glue. There is an unused hole 
right at that corner, and you can string 
your wires through it to the back of the 
board. 

Use a fine, solid hook-up wire (#30 
size does well), and tack the wire to the 
appropriate pins with a very small solder¬ 
ing iron and low heat. Careful here—not 
too much heat! 

Carefully check the pins you want to 
connect to. Remember that in the 
standard DIP configuration, pin 1 is to 
the left of the notch on the chip as seen 
from above, and the count proceeds down 
and counterclockwise. 

Consult Figure 2 for the placement of 
the new IC and the others involved. The 
view shown is from the component side. 
Obviously, if you look from beneath, the 
whole thing will be reversed. 

Once the socket is in place, install the 
following jumpers: 

1) Pin 14 of the U11A socket to the left- 
hand end of R25 (the lowest of the bank of 
horizontally-arranged resistors just above 
the location of your new socket). This is 
your + 5 volt supply. 

2) Pin 7 through the corner hole and to 
the wide ground bus along the periphery 
of the solder side of the card. This is the 
supply ground. 

3) Pin 1 through the corner hole to pin 10 
of Ull. This routes the select signal for 
drive 0 to the buffer in U11A. Ull is 
located just below the edge connector, in 
the upper right part of the controller 
card. 

4) Pin 3 through the corner hole to pin 6 
of Ull. This routes the select signal for 
drive 1 to the buffer in Ull A. 

5) Pin 4 is jumpered to pin 2, and from 
there through the corner hole to pin 6 of 
U31. This line delivers the grounding 


signal to the disk status byte. 

Now check your connections carefully. 
Inspect with a magnifying glass to make 
sure there are no solder bridges, and 
count the pins again. There is no shame 
involved in re-checking your work; even 
experienced technicians make miskates. 

Once completed, and the controller 
card re-installed, the C: and D: drives 
should light up briefly during boot-up, as 
before. As noted above, check to see if 
the disks have been logged into the sys¬ 
tem. For some brands of drives, you may 
have to insert a disk, close the door, and 
reboot. 

How can you tell if these drives are 
configured for 96-t.p.i.? Insert a regular, 
formatted 48-t.p.i. disk with some files 
on it. You will find the disk can be read 
and its directory examined. But if you try 
to write to it, an error message will 
appear to the effect that the disk is write- 


protected. If this happens, you are on the 
right track. 

Now you are ready to format a 96-t.p.i. 
disk (80 tracks per side). 

Formatting a 96-t.p.i disk in a 
96-t.p.i. drive 

Unfortunately, there is a strange reluc¬ 
tance on the part of the FORMAT program 
to do this. The problems were 
encountered by Arthur Seebach, and de¬ 
scribed and resolved in his letter 
published in Buss #96 (September 1984). 
I can confirm his observations on the 
curious behavior of FORMAT. 

If you put a new, unformatted disk in a 
96-t.p.i. drive, say C:, and your system 
disk in A:, the FORMAT program will either 
report a seek failure, or hang up 
completely, requiring a re-boot. 

The procedure that works is as follows: 
a) First, format your disk normally in a 
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48-t.p.i. drive (say, B:). If you listen care¬ 
fully, you can count 40 clicks. 

b) Insert this disk into the 96-t.p.i. drive 

(say, C:). 

c) Change the default drive to C: by typing 
C:<RETURN> 

d) Assuming your system disk is in A:, 
type A : FORMAT C :/9/V 

Setting the switch for nine sectors per 
track is optional, and will give you 712K 
instead of the 624K that you would get 
with the default eight sectors per track. I 
strongly recommend using the verify (/V) 
switch just to make sure MS-DOS writes 
things properly to disk. 

Count the clicks as it is formatting, and 
you should go to 80. If you are lucky, the 
disk will format without error. 

e) If you get a format failure in d) then 
CTRL-C out of the program, and do it 
again. 

Sometimes it requires two tries, but if 
your “click count” goes substantially 
above 40, it means that the 96-t.p.i. mod¬ 
ification was successful. So keep trying. 
(The use of good-quality disks is impor¬ 
tant; I have found that some bargain, 
bulk-purchase disks will not work.) 

In my own case, I use these super-size 
floppies just for data storage, but it is also 
possible to make 96-t.p.i. bootable sys¬ 
tem disks. 

To do so, insert your 96-t.p.i. 
formatted disk in C:. Then, from your 
system disk in A:, just run the following 
command lines: 

SYS C: 

COPY COMMAND.COM C: 

This will result in a bootable disk. If 
you put FORMAT. COM on this disk, you can 
now use this disk to format other 96-t.p.i. 
disks in the standard way, but you must 
first re-boot from a 96-t.p.i. drive. 

I have had no problems in booting up 
from these new drives. If autoboot is 
enabled, just hit the DELETE key right 
after CTRL-RESET. Press “B” (for Boot), 
and “2” (for drive C:). As a matter of fact, 
you can boot up with a 48-t.p.i. disk in a 
96-t.p.i. drive. 

If you have two 96-t.p.i. drives, then 
your first 96-t.p.i. formatted disk can 
serve as a “seed.” Put it into drive D: and 
copy FORMAT.COM to it. Then make D: 
your default drive. You can format any 
number of new 96-t.p.i. disks with the 
command: 

FORMAT C:/9 

Occasionally, you may experience a for¬ 
mat failure, especially with a new blank 
disk. Just run it again. Or you can 
“preformat” new disks in a 48-t.p.i. drive. 
Then reformat in the 96-t.p.i. drive. 

Assuming your D: disk has a system on 
it, you can create bootable system disks 
from drive D: in the standard fashion: 
FORMAT C:/9/S 

By the way, do not use MS-DOS’s DISK- 
COPY utility with 96-t.p.i. drives—it will 
crash. Furthermore, it is probably a good 
idea to use the verify switch (/v) every 
time you run FORMAT and COPY programs. 


It works! 

At any rate, I now have: 

a) an additional space of almost 1.5 
megabytes available using disk drives 
from my old, semi-retired H8; 

b) a few more grey hairs; and 

c) a better understanding of the I/O sys¬ 
tem of MS-DOS. 

The value of the new expanded disk 
system is especially evident if you use a 
compiler. The C86 C compiler, for exam¬ 
ple, is a real disk guzzler. With two “nor¬ 
mal” drives, the compiler programs (four 
of them) take up most of your A: disk, 
while the needed library files and LINK 
program virtually fill the B: disk. The 
compiler uses temporary disk space as 
well. All this leaves little room for a text 
editor, necessary housekeeping files, and 
your C source code. 

Now, all that can go on a 712K disk in C: 
drive—along with, for instance, all the 
ZGRAPH files of graphics routines to be 
used with the C86 compiler. My system 
disk in A: now has plenty of elbow room, 
and all my source-code files can go on a 
separate disk—even another super disk 
in D:. 

A similar arrangement could be made 
with a Pascal or BASIC compiler, whose 
libraries and supporting files are quite 
bulky. Some types of Pascal are especially 
insidious since the compiler can generate 
a large p-code file; it’s erased, but it tem¬ 
porarily occupies a significant chunk of 
disk space. 

As a disclaimer, I must warn you that 
any of the above changes, especially to the 
hardware, may void warranties. You will 
be doing all this at your own risk. Don’t 
use disks that are not backed up. 

All I can tell you is that after a week’s 
worth of evenings, I got this to work, and 
I am delighted. 

Ordering Information 

Programmer’s Utility Pack, MS-DOS 2, 
Model #CB5063-16, $149.00. 

Heath Company 
Benton Harbor, MI 49022 
800/253-0570; from Michigan and 
Alaska, 616/982-3111 

REMark, single copy, $2.50. 
Heath/Zenith Users’ Group 
Hilltop Road 
St. Joseph, MI 49085 
616/982-3463 

Buss, single copy, $2.00. 

Sextant Publishing Co. 

716 E Street, S.E. 

Washington, DC 20003 
202/544-0900 

H-Scoop 
Quikdata Inc. 

2618 Penn Circle 
Sheboygan, WI 53081 
414/452-4172 


Lifetime Guaranteed Bulk Diskettes 
with Tyvek Envelopes and Labels 

SSDD Bulk 10 Hard sector Disks 
10-$9 25-$20.50 50-$40 100-$78 
Bulk 3M DSDD Disks Soft Sector 
DSDD 25-$17.50 50-$34 100-64 
1-2 Boxes 3+ 

Nashua DSDD $ 8.95 $ 8.25 

10 Sector Available on Nashua 
BASF DSDD 9.95 9.50 

Xidex DSDD 8.50 7.75 

Dysan DSDD 19.95 18.95 

Maxell DSDD 13.95 13.50 

Dysan Hi Dens. 37.95 36.95 

Brown DS 96tpi 23.00 21.50 

Brown HI Dens. 29.95 28.95 

Maxell HIDens. 27.95 27.25 

Nashua HIDens. 23.95 21.40 

Paper #20 2500 sheets $ 31.50 
9.5"x 11" micro-perf.Delivered 
Perfect data 8" head cleaner 
2 disk wet system $ 16.95 

Gemini 5" head cleaner single 
disk wet system $ 5.95 

DISK STORAGE 

Ringking 8" w/lock $ 28.95 

FlipnFile 8" holds 50 $ 26.95 

Media mate 5" holds 50 $ 9.95 

DX-100 5" holds 100 lock$12.95 
DX-100B 50 ea side lock $13.95 
DF-120 holds 120 nolock $11.95 
DD-50L holds 50 w lock $ 10.95 

Terms:Check or money order!Add 
$ 1.50 per order S&H,48 states. 
NJ & NYS orders add sales tax. 


mflTComm 

P.O. Box 604 Bronx, NY 10469 
(212) 652-2053 after 7 p.m. best time 

Circle #192 on Reader Service Card 

Still Supporting 
the Z-100 
Systems: 


Gemini Board .$525. 

8" floppy disk drive.$250. 

Software: 

Attorney Time & Billing . .$ 500. 

Accounting Modules.$ 500. 

Church Management . . . .$ 950. 
Construction Management $2000. 

Job Cost .$1500. 

Point of Sale Package . . . .$ 895. 
Realty Office Management $2600. 
Stable and Breeding .2000. 


Call now for current prices on 

new Z-148, Z-158, Z-171 and 
Z-200. 

# computer 4|b 
grove me W 

5223 MAIN ST. DOWNERS GROVE, IL 60515 
(312) 968-0330 
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The H89 SPEED Center 


4MHz mod 


$45 


An easy to install plug-in module. No trace cutting or soldering. 
Speed may be toggled with software. Includes a replacement 
Z80A (4MHz). Includes CP/M software support for Heath, CDR 
Systems and Magnolia. Call or write for info on HDOS support. 
^Specify disk format. _^ 

CDR Super RAM 89 

Make your H89 a speed whiz with this board and the included 
RAM drive software. With our 6MHz mod and the RAM drive, the 
Heath BIOS assembles (using MAKEBIOS) in less than IV 2 
minutes! Note our discount prices! 


Main board w/o RAM - specify disk format.$175 

Expansion board w/o RAM.$69 

Main board w/512K RAM.$239 

System w/MEGABYTE RAM.$369 

Clock option...$45 

^SCSI option.$85 ^ 


REP3 - Automatic Key 
Repeat 

Stop wasting time - make full use of the repeat function just like 
the Z100. Simple plug-in installation on your keyboard 
assembly. Hold any key down for half a second and the key 
begins repeating. Combine this with our 4MHz mod and make 
WordStar fly! Provision for a defeat switch. 


Kit...$35 

Assembled.$45 j 

WSPATCH $20^1 


Adds H19/H89 function key patches to versions 3.0 or 3.3 of 
WordStar. Key functions similar to the PIE editor. Includes provi¬ 
sion for redefining the keys by the user. Also includes a printer 
^driver for the Epson MX80/FX80 printers. _^ 


EMULATE 


Allows the H89 

to read/write to the following disk formats. 

Actrix 

Eagle II 

Morrow MD 

Superbrain Jr. 

AMPRO 

Epson QX-10 

NCR DecMate 5 

Televideo 

Beehive Tpr 

Fujitsu CP/M86 

NEC PC-8001 A 

TRS80-1 CP/M 

CDR 

IBM CP/M86 

Osborne 1 

TRS80-3 CP/M 

Cromemco 

IMS 5000 

Otrona 

TRS80-4 CP/M 

DEC VT180 

Kaypro II 

PMC MicroMate 

Visual 1050 

DEC Rainbow 

Magnolia 

Royal/Adler 

Xerox 820 



Sanyo 1100 

Zorba 

Now includes 44 formats! Uses a 

modified BIOS which is includ- 


ed with the program. Allows reading of 40-track disks in an 
80-track drive. 

For H37 with Heath CP/M. $59 

For CDR BIOS 2.91...$49 

Check for Magnolia version. 


ANALYTICAL 


209/564-3687 


20663 Ave. 352 Woodlake, CA 93286 


6MHz mod $59 

Similar to our 4MHz modification, but increases the CPU speed 
to 6MHz. Requires some soldering on the CPU board. Includes 
a replacement Z80B (6MHz). May require replacing additional 
parts. Some technical knowledge is recommended for installa¬ 
tion. CP/M support only. Specify disk format._ j 



- -\ 

Specify Disk Format on Software 

CALL OR WRITE FOR CATALOG PRICES SUBJECT TO CHANGE 

Terms: Check or Money Order - VISA/MC - C.O.D. 

Add $3 per order for shipping and handling 
California residents add 6% tax 

___ J 
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The Eight-Bit World 


Walter J. Janowski 


VDO editor 
Modem programs 
Write-Hand Man—update 
GEnie system—update 
From the mailbag 
Gripes 

Winding down 


This is the third installment of “The 
Eight-Bit World” and the first one in 
which I’ll be able to consider some reader 
response. Publishing schedules being 
what they are, this column is being writ¬ 
ten shortly after the first column 
appeared in print; so bear with me if 
you’ve written and it takes a while for a 
response. 

This time, I’ll include another chapter 
in my search for the perfect text editor, 
I’ll update a few subjects I’ve touched 
upon in the past, and there’ll be a few 
other goodies as well. So, without further 
ado, let’s get started. 

VDO editor 

In my continuing search for the best 
text editor for the least money, I’ve been 
frustrated for some time. My favorite edi¬ 
tor has always been PIE, from The 
Software Toolworks. I have it for the 
Heath Disk Operating System (HDOS), 
but I never got a copy for CP/M. 

PIE is certainly priced about as reasona¬ 
bly as any product could be ($29.95 for 
the PIE editor, $39.95 for the TEXT print 
formatter); I considered it a challenge to 
find a cheaper CP/M editor, free if 
possible. 

While browsing the libraries of GEnie 
recently, I came across a pretty close con¬ 
tender. Its name is VDO, Video-Oriented 
Editor, and it’s the nearest thing to per¬ 
fect I’ve come across yet. VDO is written 
and copyrighted by James H. Whorton, 
and while it is not in the public domain, it 
has been released for non-profit distribu¬ 
tion and use. 

VDO is a general-purpose ASCII full¬ 
screen editor, and comes with an installa¬ 
tion utility to configure it to various 
terminals (including the H19). Its most 
impressive feature is its size. VDO 
features a fully functional editor not un¬ 
like WordStar, and manages to pack it all 
into only 7 kilobytes (!) of memory. 

VDO includes full cursor control using 
WordStar-like control characters. (Sorry, 
no arrow keys.) It has all the normal 
block-manipulation functions, search and 
replace, and on-line help screens. It’s 
unbelievable how all that is squeezed into 
such a little space. 

Most control-key functions and cursor 
controls are compatible with those of 
WordStar; so if you’re already familiar 
with those you won’t need to learn a new 
set. Also, VDO loads and executes without 
the time-wasting introductory screens 
WordStar uses for advertising and copy¬ 
right information. You can execute VDQ 
load a file, make a quick correction, and 


store the corrected file in less time than it 
would take WordStar just to tell you about 
its licensing agreement. 

VDO’s only major drawback is that it is 
strictly a memory-based editor. That is, 
both the program itself and the entire file 
being edited must reside in memory at 
the same time. On a 64-kilobyte CP/M 
system, this would leave about 52K of 
memory for your working file. Unless 
you’re working on the Great American 
Novel, though, this should be plenty of 
space for most of your editing needs. 

For day-to-day editing that’s both quick 
and easy, I recommend VDQ And best of 
all is the price: other than downloading 
time, it’s free. 

Modem programs 

One of the things I’ve noticed from 
some of the letters I’ve been receiving is 
that there seems to be a lot of confusion 
about the various telecommunications 
programs available for the Heath/Zenith 
computers. Therefore, in each of the next 
several columns, I hope to discuss one of 
the many public domain communications 
programs. 

Far and away the most popular and 
most common of the telecommunications 
programs is MODEM. MODEM was first 
written several years ago by Ward 
Christensen, and was one of the very first 
programs of its type. Before long, it was 
adapted for most types of computers. 

One of the keys to its popularity was 
the standardization of the program and 
the development of “overlays” which 
could be used to configure the program to 
a particular computer. All you needed 
was any version of MODEM and the over¬ 
lay written for your computer. Using 
CP/M’s DDT utility, you could patch the 
overlay into MODEM; then you could have 
it running on your system. More recently, 
programs such as MLOAD have been writ¬ 
ten which will automatically install the 
overlay, requiring no knowledge of DDT. 

MODEM has gone through many revi¬ 
sions and changes over the years. I 
happen to be using version 7.30, al¬ 
though there have been more current 
revisions which I have not yet obtained. 

The MODEM program is often found 
under the title MDMxxx.COM, where xxx is 
the revision number. (For instance, my 
MODEM 7.30 is found as MDM730.COM). 
Overlays are written in assembly lan¬ 
guage, and their titles reflect the MODEM 
version to be used, the computer for 
which the overlay is written, and the 
revision of the overlay itself. For exam¬ 
ple, an overlay for any of the MDM7xx 


Sextant July-August 1986 71 












programs to be used with the H8 and H89 
might be titled M7H8-1.ASM. 

The more subtle functions of the 
MODEM programs are too numerous to 
cover in great detail here. I will, though, 
mention the terminal mode and the 
XMODEM transfer function. 

Selecting the terminal mode of the 
program simply turns your computer into 
a dumb terminal. In this mode, what you 
type on your keyboard is transmitted to 
the remote system, and what the remote 
system transmits is displayed on your 
screen. Additional features allow you to 
save incoming text into a disk file, copy 
screen information onto a printer, or 
transmit an existing text file from a disk. 

The send and receive functions will 
allow you to exchange files with a remote 
system using the XMODEM transfer pro¬ 
tocol. The nuts and bolts of XMODEM 
transfers are not important to know for 
operation; suffice it to say that XMODEM 
provides an error-checking system to en¬ 
sure that the information transmitted has 
arrived intact and correct. XMODEM is 
used with most bulletin board systems for 
file-transfer functions. 

For reliable no-frills daily use, MODEM 
is an excellent choice for a telecommu¬ 
nications program. However, there are 
always users who need the extra “bells 
and whistles” on their program. Next 
time, Ill discuss MEX, a second- 
generation modem program which grew 
from the original MODEM series. 


Write-Hand Man—update 

Last time, I discussed the desktop 
utility program for CP/M, Write-Hand 
Man. I mentioned that I was having 
problems with dropping characters while 
using WHM with any telecommunica¬ 
tions program and a modem. I found the 
solution to that problem in a rather 
roundabout way. 

My trusty old H89 until recently has 
been chugging along unmodified, run¬ 
ning at a 2-megahertz clock speed. 

Anyone who says 
eight-bit systems are 
dead should take a 
look at my mailbox. 

By way of review, the H89 was 
manufactured with a standard Z80 central 
processing unit (CPU) which operated at 
a clock frequency of 2 MHz. After Zilog 
introduced the 4-MHz Z80-A, several 
hackers and manufacturers developed 
modifications to the H89 to install a Z80- 
A microprocessor chip running at 4 MHz. 
I never got around to modifying mine, so 
when I got an offer from Micronics Tech¬ 
nology of Niceville, Florida, to test their 
new 4-MHz mod, I jumped at the 
chance. (Til be discussing this product in 
detail in a future column.) 


After installing the mod, I ran it 
through tests with a variety of programs 
that I had on hand. Just for the heck of it, 

I decided to try it with Write-Hand Man 
and a modem. Lo and behold, the prob¬ 
lem of losing characters disappeared. A 
quick call to Technical Micro Systems, 
Inc. (which distributes WHM) confirmed 
that all their developmental work was 
done on a 4-MHz H89, and they had 
never run into my problem. If you want to 
use both Write-Hand Man and a modem, 
then, you’d better have a 4-MHz Z80-A 
installed. 

Anyway, with that problem cleared up 
and TMSI’s graphics adaptations to 
WHM, I have to revise my opinion to a 
hearty recommendation. While WHM is 
very disk oriented, the handy features it 
adds to a system more than offset its slight 
sluggishness. And as I mentioned last 
time, it should really shine on a system 
with a RAM disk. 

While I was talking with TMSI, by the 
way, they mentioned that several new 
improvements have been added to the 
current release of WHM. I hope to be 
receiving a new copy soon, and I’ll report 
on its performance in the near future. 

GEnie system—update 

Last time, I discussed a new telecom¬ 
munications service from General Elec¬ 
tric Information Systems called GEnie. 
Since then, GEnie has been growing by 
leaps and bounds and is looking better 


THE ORIGINAL SERIAL/PARALLEL INTERFACE BOARD 



I/O Board 

Replace the H88-3 to upgrade your system or use the KC 1222 in place of it! Providing the two 
standard serial ports PLUS three parallel ports on one card, you have the best of both worlds! Use the 
parallel ports for printers, joystick, intrumentation/controll...KC 1222 has components including 
cables and hardware. KP 1222 has the same items less the serial chips and serial cables. 

KC 1222 Complete Kit $128 

KP 1222 Parallel! Kit 97 

PC 1222 Bareboard 48.50 


Printer Drivers 

The C. Itoh, Epson, Okidatas, Gemini and others are supported under HDOS and Heath’s CP/M $20 
Magnolia Patch $10 


Printer Packages 

Our printer packages are fully checked out and set up for your system. All you need to do is plug it in 
and start using it! No more fussing with switch settings, making cables... the aggravation is gone! 
The package includes cable, assembled and tested, set up printer and your choice of HDOS or CP/M 
software. 

Dot Matrix Packages Include Cable and Software Daiseywheel Packages Include 

Gemini 10x $350 Cable And Software 

Prowriter 851OAP+ 395 Silver Reed EXP 500 $500 

NEW Prowriter 8510 SP (180cps) 595 Silver Reed EXP 550 720 

NEW Prowriter 8510 BPI (IBM compatable) 480 NEW Silver Reed 400 395 

NEW Prowriter 8510 scp (color 180 cps) 690 C. Itoh A10-20 595 


Z-100/Z-150 Folks: Subtract $20 . . . you don’t need the software! 


ZDS HARDWARE • PRINTER PACKAGES • SOFTWARE 

MATHGEN: The keyboard math interpreter brings mathematics to life! Function roots, max and min. 
evaluate function integrals and first derivatives, hyperbolics, exponential forms, logs, trig functions, 
factorials, the list goes on! Define the functions from a file, batch processing style, or from the 
keyboard. Plot to the screen or your printer. CP/M or HDOS for only $40.00. Now for Z-Dos, too! 

DATAPL0T: Using the dot addressable graphics of your Prowriter, plot any definable math function in 
single or double density. Select axis size and scale, plotting quadrant, etc. Generate your data by 
MATHGEN, MBASIC or any other language. CP/M or HDOS for $25.00. 

PRN: A printer utility for the Prowriter, Epsons, and HI4. Print headers, footers, pause at page end, 
print multiple copies, left margin, printer mode and a host of other functions. CP/M or HDOS for 
$25.00. 

JS: Use your parallel ports for REAL TIME joysticks! Use up to four at a time with your favorite 
MBASIC or machine language keyboard game for HDOS. Program the response speed of the sticks, 
key sequence for different games, etc. Uses Atari joysticks. Only $25.00 

We fully support all of qur independent-vendor products. If you have a question, we will never refer 
you to someone else. 

NEW PRODUCTS 


MODEMS 


BUFFERS 


Anchor Signalman Mark 1 

$95 

TTX 16K 

$160 

Anchor Signalman Mark XII 

$350 

TTX 64K 

250 

Novation D-Cat 

$189 

Quadram 16K 

175 

Novation Smart-Cat 103/212 

$550 



Volksmoden 

$75 



SURGE SUPPRESSORS 


SWEET P 6-SHOOTER 

$895 

EPD: “Lime” 

$79 

PLOTTER 


EPD: “Orange” 

120 



Panamax SS4LCS 

95 



Panamax Maxi Strip 

35 




As authorized ZDS dealers, we support the Heath/Zenith community with competitive prices and 
post sales support. Contact us for price and delivery on the Z system and accessories of your dreams. 


VA residents add 4% tax. Please add 3% or $2.00 minimum for shipping. Foreign orders in 
U.S. dollars or drawn on a U.S. bank. Also include customs house and address. 


Group purchase discounts are available-contact us for details. 



H & H Computer Enterprises, Inc. 
P.0. Drawer H Blacksburg, VA 24060 
(703) 552-0599 
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HOME 

FINANCE SYSTEM 
VERSION 2 

—An extensive Home Finance System that 
keeps track of checking, asset accounts 
(cash, savings, IRAs, CDs), and regular bill 
payments. Let your printer write your 
checks for you on any business-sized check 
(design your own check format). 

—Checks have user defined codes and a 
separate flag for tax deductible items. 

—Many reports, including listing all checks, 
or checks by codes or tax flag. 

—System consists of 130 page users manual 
with 5 program disks (5-V4") and a sample 
data disk. 

Hardware: H8/HZ89 (64K) or HZ100 with 2 disk drives. Any 
Heath®, Zenith® or other printer. 

Software: CP/M or CP/M-85/86 (Ver. 2.2) and MBASIC 5.21 for 
CP/M. 

Order: Complete System $89+ (specify hard or soft sector 5V4", 
HZ89 or HZ100). Manual alone $21.+ 

MasterCard/Visa accepted, please include your phone number. 

+Prices include shipping. 

Jay H. Gold, M.D. 

Jay Gold Software 
Box 2024, Des Moines, IA 
(515) 279-9821 
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INTRODUCING 

write-hand-man; 


Write-Hand-Man is an exciting new sidekick for your 
Heath/Zenith H/ZB9 or HB computer. With Write-Hand- 
Man enabled, you can instantly jump from your application 
programs to a calculator, notepad, calendar. Rolodex-type 
Phonebook file, and other desktop accessories. When 
finished, just one keystroke and you're back in your 
application program! 




Technical Micro Systems Inc. 

366 Cloverdale • P.O. Box 7227 

Ann Arbor, Michigan 48107 • 313/994-0784 
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H/Z89-90 PRODUCTS 


4MHz Speed Up 
Plug-in unit doubles the 
computer’s speed. Eliminates long 
waits for program execution. Fully 
supports Heath, C.D.R., and 
Magnolia. No trace cutting. 

DSM-240 . $99.97 

Upgrade Monitor ROM 
Replaces existing monitor. 
Supports 4 MHz operation. Boots 
eleven different devices. Expanded 
commands. 

KMR-100 . $59.95 

Extra Cooling 

Extremely quiet 2 1 />" fan provides 
required extra cooling for hot 
machines. Easily mounts between 
the two card cages. Plugs inside 
with the existing fan connector. 

SCF-200 . $59.95 

Replacement Back Panel 
Replaces the existing metal back 
panel. Adds cut-outs for two 5 l A" 
drives, 8” floppies, Winchesters, 
joy sticks, extra printers, modems, 
audio output, instrumentation and 
many, many more. 

RBP-200 . $35.00 


ENGINEERING 


I/O Board Expansion 
Adds four additional I/O board slots 
inside the computer case. Now have 
seven right-hand and four left side 
slots. Easy DIP switch port selec¬ 
tion. Now run up to four disk con¬ 
trollers or multiple printer boards 
or ???? 

EXP-700 . $395.00 


Transportable Conversion 
Kit contains everything to convert 
an ’89-90 into a 32-pound 
transportable computer. Nine inch 
amber CRT. Detachable keyboard. 
Conversion requires only a screw¬ 
driver and nutdriver. 

TRA-890 . call 


DSM-240, KMR-100, RBP-200, 
SCF-200 include $3.50 S&H/unit. 
EXP-700 include $6.00 S&H/unit. 
CA residents add 6 1 / 2 % sales tax. 
All prices subject to change without 
notice. 


P.O. Box 1268 
La Canada, CA 91011 
(818) 957-6322 


( to 



(j/raptuos Paokage 

. for the Zenith Z-iOO and Z-iSO/160 

Full feature graphics design package 
Save designs on disk for later use 
Playback mode for error correction 
Extended text capability includes.. . 
User designed character fonts 
Italic or backslant styles 
All text may be scaled 

See DoODLER at your local 
Heathkit Electronic Center 

. . .or Send * 79.95 directly to. . . 


an 


PAUL F. HERMAN 
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DATA SYSTEMS CONSULTANT 
3620 Amazon Drive 
New Port Richey, FL 33553 
(813) 376-5457 

Specification Sheet available on Request 
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every day. 

As I stated previously, GEnie is still 
nowhere near as extensive a system as 
CompuServe. However, we eight-bit die- 
hards may have just found ourselves a 
new home. The CP/M RoundTable (like a 
Special Interest Group on CompuServe) 
is turning into one of the most exciting 
and useful bargains around. Credit goes 
to system operator Keith Petersen and 
company. 

The most exciting feature of the CP/M 
R/T is its public domain software library. 
As of this writing, there are well over one 
thousand files available on-line, with 
more being added every day. 

Note that I said files, not programs. 
Groups of related programs are combined 
into “libraries” for convenience in down¬ 
loading and for conservation of disk 
space. (Maybe a discussion of the public 
domain library utility program LU.COM 
would be in order in the near future.) In 
actuality, several thousand individual 
programs are available on-line. 

Keith is also undertaking an ambitious 
and useful project. He is in the process of 
placing the entire SIG/M public domain 
software library into the system. SIG/M is 
the brainchild of the Amateur Computer 
Group of New Jersey, which serves as a 
clearinghouse and distribution point for 
organizing public domain software. Their 
library includes over 200 disks full of 
programs, utilities, languages, games, 
etc.; they are all in the public domain and 
yours for the asking. Now if you subscribe 


to GEnie, you can obtain these collec¬ 
tions without even leaving home. 

And GEnie is offering an added bonus 
to subscribers: free connect time while 
uploading programs. If you have a 
favorite public domain gem that you’d 
like to share with others, now you can 
upload it to the system at no charge. And 
the SYSOP tells me that GEnie has 
promised virtually unlimited disk space 
available for storage. 

Public domain software is a useful and 
important asset to the microcomputer 
community. It’s nice to see a system 
orienting itself towards gathering and dis¬ 
tributing this software. Inside word is 
that GEnie will also be introducing some 
mind-blowing new features in the near 
future, including world-wide communi¬ 
cations capability. 

At $18 for membership and $5 per 
hour even at 1200 baud, GEnie is shaping 
up to be one of the best bargains around. 

I highly recommend it. 

(For more information, you can call 
GE at 800/638-9636, extension 21. Also, 
you can get a free demo and sign up 
on-line with your MasterCard or Visa 
number. Set your modem for half 
duplex, 300 or 1200 baud, and dial 
1-800/638-8369. After connection, enter 
HHH<RETURN>. At the U#= prompt, 
enter 5JM11999,GENIE<RETURN>.) 

From the mailbag 

Anyone who says eight-bit systems are 
dead should take a look at my mailbox. In 


less than a week since my first column 
was released in print, I received over 
thirty replies from readers, with more 
coming in every day. That’s great! As a 
writer, I can’t tell if I’m properly address¬ 
ing your needs unless I hear from you, 
and a little positive support is always 
encouraging. (A quick note to the folks at 
Sextant to let them know you enjoy the 
column doesn’t hurt, either.) 

I have received quite a bit of informa¬ 
tion from vendors, and I will be sorting 
through and covering it in the future. I 
expect to be sorting vendor information 
into three categories. 

First: products and software submitted 
for review. These will, to the best of my 
ability, be tested and evaluated fairly and 
completely, with the results covered in 
upcoming columns. 

Second: informational product litera¬ 
ture. All information received will be 
inspected and, if applicable, mentioned 
in future columns. Understandably, cov¬ 
erage cannot be thorough without a 
hands-on inspection. 

Third: anybody out there? Vendors, 
even if you haven’t done anything new for 
eight-bit computers in years, if you still 
support these products, drop me a note. I 
am hoping to compile a list of vendors 
that still provide products and support for 
eight-bit systems. 

Gripes 

It’s good to hear your complaints as 
well as your positive comments, but there 


FTL MODULA-2 $49.95! 




Don’t wait! If you like Pascal, you’ll love FTL Modula-2. Now available for 
Z80 CP/M and MSDOS computers for only $49.95! The built-in editor makes 
it fast and easy to use. Standard features include: ROMable code, 
coprocesses, system calls, assembler and linker. 

Special: Buy both FTL Modula and the Editor/ToolKit disk for only $79.95! 

The ToolKit contains full source to the FTL editor and several other important 
programs. 

“The best new CP/M compiler of 1985” -Jerry Pournelle, April 1986 Byte 


^a/oly so^ 


WRITE $99.95 


Revolutionize your word processing! write reads WordStar and Perfect Writer files, write pro¬ 
tects your text even against a system crash, write does underlining, boldface, proportional print, 
and on-screen trial printing that lets you experiment without paper. All edit commands are 
single-letter and changeable. Only $99! 


Workman and Associates 

1925 East Mountain Street 
Pasadena, CA 91104 
(818) 791-7979 


Ask for our free catalog. More product information rushed on 
request. Please specify your format when ordering and add 
$3.00 for shipping. We welcome COD, Visa/MC orders. 
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are two gripes in particular I’d like to 
touch on here. 

By far the most common complaint f ve 
received in the mail has been from those 
who are furious because their H8/H89s 
have been “abandoned” by Heath/Zenith. 

While support for eight-bit machines 
has been on the decline, I don’t feel all 
the blame should fall on the manufac¬ 
turer. There are lots of folks still getting 
plenty of mileage out of their Volkswagen 
Beetles, even though Volkswagen hasn’t 
manufactured them for years. You should 
look on your computers in the same way. 
Manufacturers’ actions are understanda¬ 
bly directed more toward creating new 
sales than babysitting old ones. As I’ve 
said before, if your computer still does 
what you bought it for, it can’t be 
obsolete. 

Second most common are those who 
are fed up with Sextant , Buss , REMark , 
H-Scoop , etc., because they rarely 
publish articles about eight-bit machines. 

Part of the problem is inevitable. We’d 
really like to see every issue devoted en¬ 
tirely to our machine. Everybody thinks 
that way sometime. However, if only a 
half or a third of a magazine’s readers 
have a given machine, we can’t expect to 
see the whole issue devoted to it. 

There are, though, ways we can 
remind folks of our presence. Letters to 
the editor and sending in reader-service 
cards are probably the two most impor¬ 
tant. Make sure they know how many of 
you have H8s or H89s. 

Yes, sometimes magazines may snub a 
machine because it’s “not new enough.” 
But the real danger is that users will stop 
writing and % stop reading. We stop think¬ 
ing about how we can put the machine to 
good use, then we dump the machine 
because “nobody” cares about it. It’s the 
old idea of a self-fulfilling prophecy. 

Just as importantly, publishers can’t 
print articles unless someone writes 
them. One reason there are fewer 8-bit 
articles published is that fewer articles 
about 8-bit machines are being written. I 
wanted to see a Sextant column devoted 
to 8-bit machines. The best way to get one 
was to write it myself, so I did. 

Next time, before you gripe, why not 
sit down and put something on paper? 

The easiest way is just to drop a note: 
ask the magazine if they want an article on 
such and such. If you’ve done something 
interesting, let them know! (With Sex¬ 
tant, anyway, it’s probably easier for a 
writer to ask first to see if they’re interest¬ 
ed. But they’ll look at an article at any 
stage in development.) And even if you’re 
not a computer hot shot, you may know 
some people who are. Encourage them 
to write. 

Each magazine can print only a small 
handful of articles each month. There are 
thousands of H8 and H89 owners out 
there. Imagine what would happen if just 
a dozen sat down to write. 

So get off your duffs! 


Winding down 

Send me your questions, comments, 
and gripes. If you need a personal reply, 
please include a self-addressed stamped 
envelope. As always, electronic mail gets 
answered first (GEnie preferred). 

Walter J. Janowski 
1505 East Evans Avenue 
Valparaiso, IN 46383 
GEnie Mail: WJJANOWSKI 
CompuServe: 72376,1652 

Ordering Information 

PIE editor, $29.95. 

TEXT formatter, $39.95. 

The Software Toolworks 
14478 Glorietta Drive 
Sherman Oaks, CA 91423 
800/223-8665; in CA, 800/228-8665 

Write-Hand Man (CP/M), $49.95. 
Technical Micro Systems, Inc. 

366 Cloverdale 


Ann Arbor, MI 48105 
313/994-0784 

SIG/M 

Amateur Computer Group 
PO. Box 2085 
Clifton, NJ 07015-2085 

Buss 

716 E Street, S.E. 

Washington, DC 20003 
202/544-0900 

REMark 

Heath/Zenith Users’ Group 
Hilltop Road 
St. Joseph, MI 49085 
616/982-3463 

H-Scoop 
Quikdata, Inc. 

2618 Penn Circle 

Sheboygan, WI 53081 

414/452-4172 A 



POPULAR Z89PRODUCTS 
REDUCED UP TO 40%! 

Take advantage of these reduced prices to 
improve the performance of your faithful '89! 


XM-311 16K RAM was $75, now only $50 

Still suffering along with less than 64K of RAM? Now's the time to increase your 
machine's capacity at an unbeatable price! Additional 16K chip sets to populate your 
CPU board to 48K are only $15 each with purchase of a RAM board! 

XM-316 SOFT-SECTOR CONTROLLER was $395, now only $295 

Wait too long to get a Z89-37 soft-sector controller? Now you can get ours (which 
supports both 5" and 8" drives) for the same list price! Includes everything you need: 
controller, PROMs, 5" and 8" drive cables, and CP/M™ on 5" and 8" media! 

XM-318 128K RAM WITH CP/M PLUS™ was $495, now only $295 

CP/M Plus can improve the performance of your '89 by up to a factor of 5 in disk-l/O 
intensive applications, n such as when using dBASE II. Plus, the memory space available 
for application programs (TPA) will remain a constant 56-57K. Requires either a Z89-37 
or XM-316 soft-sector controller with 2 drives. Magnolia documentation included; 

Digital Research documentation set $75 extra. 

XM-320 SASI-BUS WINCHESTER INTERFACE 

was $250, now only $195 

Includes our SASI I/O card with 3 serial ports, new PROMs, CP/M v. 2, and support 
software for the Xebec 1410 controller. You supply the Winchester, controller, case, 
power supply, cables, and the labor to assemble and test. Be sure to consider our 
complete subsystems if you doubt your ability to independently locate and integrate all 
the appropriate pieces! 

WINCHESTER SUBSYSTEMS 

10MB now only $995; 20MB, $1195; 32MB, $1495 

These fully configured and tested subsystems include everything you need to add the 
Winchester storage that you've always wanted, but thought you couldn't afford. 

Starting with our XM-320 SASI-bus interface, we add everything else needed: case 
with power supply, 5" Winchester drive, Xebec 1410 controller, and all necessary 
cables. We assemble and burn in the hardware, and pre-install our popular CP/M 2 
operating system software. All you need to do is install the '320 board and PROMs in 
your '89, plug in the Winchester, and boot! 

DUAL 5" 640K DRIVES were $495, limited quantities now $395 

Two 80-track (96-tpi) double-sided drives in a case with power supply. Use with either a 
Heath Z89-37 controller or our XM-316 controller. 

REFURBISHED 8 SUBSYSTEMS from only $395 

Prices vary depending upon number of sides and cosmetic appeal of case. 30-day 
guarantee. Call for current availability. 


Magnolia products are available from independent retailers, or may be ordered 
direct from: 


MAGNOLIA MICROSYSTEMS, INC. 

2820 Thorndyke Avenue West 
Seattle, WA 98199 
(206) 285-7266 


MAGNOLIAH 

MICROSYSTEMS 


CP/M and CP/M Plus are trademarks of Digital Research, Pacific Grove, CA 
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BASIC Fractals 

Here’s some BASIC software for the ’100 and ’150 that allows you to transcend 
the typical simplicity of computer graphics and explore a complex frontier. 
Warning: The colorful designs take more time to draw than circles and squares. 


Edward A. Byrnes 


“Fractals” are on the cutting edge of 
computer-generated graphics. Realistic 
landscapes, mountains, valleys, and lakes 
have been produced using fractals for 
some recent motion pictures, most nota¬ 
bly in The Last Starfighter and in some of 
the Star Wars film series. 

Equally interesting are the strange “ab¬ 
stract” pictures that have been created 
using fractals. Somehow not “realistic,” 
somehow not really “abstract,” they hover 
in the middle somewhere. They seem to 
be something, but we’re not sure what. 

Because these graphic displays can be 
so spectacular, many people may think 
that they can’t be handled by the ordinary 
computer hobbyist. That’s not true, 
though. The basic mathematics of at least 
the “abstract” fractals are more than 
simple enough to be handled by BASIC 
on a Z100 or Z150. 

(The big cost is time: a fractal program 
takes lots of it. But even that can be made 
less inconvenient.) 

In the August 1985 issue of Scientific 
American , A. K. Dewdney’s “Computer 
Recreations” column featured some 
beautifully abstract graphic displays. The 
text of the column described the struc¬ 
ture of a program that would produce 
“parameter-space” fractals on a personal 
computer. These parameter-space im¬ 
ages reproduce the “Mandelbrot Set” and 
a colorful border surrounding the set. 
This article will discuss “parameter- 
space” images and another interesting 
type called “dynamical-plane” images. 
These two types of images and the 
Mandelbrot Set are discussed below. 

Listed here are programs for Z-BASIC 
on the Z100 (Listing 1) and GW-BASIC 
on the Z150 (Listing 2). (The two 
programs are basically the same, and the 
line references below will apply to both 
unless otherwise noted.) The programs 
will produce dynamical-plane images 


Edward A. Byrnes is a former Marine 
and philosophy student. He owns a 
software company, Intuitive Logic, in 
Rochester, Michigan. 


and, with the modification of one or two 
lines, parameter-space images. The 
programs were based on the description 
in Scientific American; they will enable 
you to create colorful fractal images and to 
explore the mathematics of fractals. 

I will also present some modifications 
to the basic fractal programs and give 
some other programs to allow you to load 
the images created, view them, and make 
color changes to them. 

Fractional dimensions 

Benoit B. Mandelbrot developed the 
idea of fractal geometry in the 1970s 
while working at IBM’s Thomas J. 

As a brand new field, 
fractal geometry is 
still in the 
“observation” stage. 

Watson Research Center. Mandelbrot 
holds to ideas that go against the strict 
classical Euclidian geometry of one, two, 
or three dimensions. He holds to the 
view that dimensionality is not restricted 
to three distinct dimensions. Rather, he 
says, dimensionality is a continuum, and 
there are an infinite number of fractional 
dimensions. For example, a line drawn in 
a rather complex pattern might have a 
dimensionality of 1.8, 1.132, or 1.696. 

I won’t be going into the ideas behind 
fractional dimensions here. Those of you 
who are interested might want to look at 
some other articles on the subject. Two of 
interest are Peter R. Sorensen’s article, 
“Fractals,” in Byte magazine, September 
1984, and Kathleen Stein’s “The Fractal 
Cosmos,” in Omni, February 1983. 

As a brand new field, fractal geometry 
is still in the “observation” stage. For 
now, the practical thrust seems to lean 
toward new and more precise mathemati¬ 
cal models (and computer simulations) for 
physics and biology. 


Fractal geometry is being applied to 
the fields of physics, biology, economics, 
sociology, astronomy, and geology—to 
name just a few. Fractals let mathe¬ 
maticians and scientists describe complex 
forms and seemingly chaotic patterns. 

Some of Mandelbrot’s most important 
works highlight the inability of Euclidian 
geometry to describe natural forms. He 
points out that mountains are not really 
cones, clouds are not spheres, and shore¬ 
lines are not parts of circles. 

Imagine trying to use conventional 
mathematics to calculate the volume or 
shape of a cloud, mountain range, or tree. 
The math would be infinitely complex. 
Relatively simple equations of fractal ge¬ 
ometry, however, will produce results 
that closely model such diverse ideas as 
the fluctuation of stock-market activity, 
molecular motion, the growth of plants, 
the distribution of minerals, memory ac¬ 
tivity, vegetation patterns, and the 
clustering of galaxies. 

The computer, then, can imitate na¬ 
ture with programs that use fractal 
equations. Also, we can explore regions 
of abstract math, using our computer as a 
window to see things that would normally 
defy our imagination or descriptive 
ability. 

The actual mechanics of producing 
fractals don’t require worrying about 
puzzles of dimensionality or high-level 
math. Instead, they are based on an 
old (and also somewhat puzzling) friend 
from high-school mathematics: complex 
numbers. 

The complex plane 

Remember from high-school or college 
math class that the small letter “i” is the 
symbol used to represent the “imaginary” 
number equal to the square root of -1. 
And if you don’t have to refresh yourself 
on the subject (as I had to), you will know 
that a complex number is a real number 
plus an imaginary number in the form 
1 + i, 27 - 35i, -34 4- 456i, etc. 

All complex numbers can be represen¬ 
ted as points in “the complex plane.” 
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The complex plane can be visualized as 
all the points on an x-y graph where the 
x-axis represents real numbers and the 
y-axis represents imaginary numbers. 
(See Figure 1.) 

In FRACTAL. BAS, we will display an area 
in the complex plane by repeatedly 


recycling the values in one equation: 

Z = Z 2 + c 

This is the fractal equation used in the 
programs presented here. It is only one of 
many that could be used. 

(No, this won t give us mountains and 
landscapes. Using a formula such as this 


produces a non-random fractal. Random 
fractals are used to produce the spectacu¬ 
lar scenery that intrigues filmmakers and 
others.) 

Z = Z 2 + c 

In the formula used here, both Z and C 
are complex numbers. We will start out 
by setting Z equal to C, then perform the 
calculation again and again; each succes¬ 
sive value of Z will be the result of the 
previous iteration. 

Since Z is a complex number (X + Yi), 
the mathematics of multiplying with it— 
as in Z x Z—is just like that of multiplying 
ordinary binomials: 

(X + Yi) x (X-FYi) = X 2 + 2XYi + (Yi) 2 . 

Here, X is the real component and Y is 
the imaginary component. We just have 
to remember that i x i gives -1; so, Yi x Yi 
gives us -Y 2 . 

Let’s say that we set C equal to 1 + li. 
The initial value of Z is the same. The 
result of the first iteration, then, will be 
Z = (l 2 + 2[li] + [li] 2 ) + (1 + li) 

= (1 + 2i - 1) + (1 + li) 

= 1 + 3i 

That gives the value of Z for the next 
iteration. The second iteration will 
produce 

Z = (l 2 + 2[3i] + [3i] 2 ) + (1 + li) 

= (1 + 6i - 9) + (1 + li) 

= -7 + 7i 

The third will give us 
Z = ([-7] 2 + 2[-49i] + [7i] 2 ) + (1 + li) 
= (49 - 98i - 49) + (1 4- li) 

= 1 - 97i 

And we can go on and on. 

Continuing this iteration, you’ll see the 
size of the complex number Z getting 
larger. Here, “size” does not mean just a 
large value of the real or imaginary parts. 
The size of a complex number is its dis¬ 
tance away from the 0 + Oi point on the 
complex plane. That distance is given by 
the hypotenuse of a right triangle, where 
the real value is the base and the imagi¬ 
nary value is the height. (The complex 
number 3 + 4i, then, has a size of 5.) 

In his article, Dewdney pointed out 
the critical element here: the math is such 
that if Z reaches a size of 2 at any particu¬ 
lar point in the iterations of the formula, 
then succeeding iterations will drive it to 
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Figure 1. The complex number plane. 

X + Yi is represented by the point at the 
coordinates X,Y. The “size” of X -I- Yi is the 
hypotenuse of the right triangle formed 
using X as its base, and Y as its height. 


10 CLS:PRINT "Ed Byrnes’s Fractal Image Generator":PRINT:REM Z-100 VERSION 
20 ON ERROR GOTO 370:FILES"????????.RED":FILES"????????.GRN":FILES"????????.BLU" 
30 PRINT "The picture files above are presently on this drive." 

40 INPUT"NAME OF THIS FRACTAL (do not use . or extension)";A$ 

50 INPUT "LAMBDA AND SIDE";ACORNER,BC0RNER,SIDE:GAPX=SIDE/640:GAPY=SIDE/225 

60 INPUT"START AT ROW: (Row 1 if new image) ";M1 

70 PRINT "Bload partial fractal image? (Y/N)":ZZ$ = INPUT$(1) 

80 IF ZZ$="Y" OR ZZ$="y" THEN CLS:G0SUB 330 ELSE CLS:GOTO 90 
90 FOR M=M1 TO 224:F0R N=1 TO 639 

100 AC =(N*GAPX)+AC0RNER:BC =(M*GAPY)+BC0RNER:GOSUB 160 
110 AZ=0:BZ=0 

120 ZZ$=INKEY$:IF ZZ$="Z" THEN GOSUB 270:END 
130 IF SIZESQ=>4 THEN PSET(N,M),V 
140 COUNT=0:SIZESQ=0 

150 NEXT:NEXT:LOCATE 1,1,1:G0SUB 270:END 

160 AX=AZ~2-BZ~2+AC:BX=2«AZ»BZ+BC:AZ=AX:BZ=BX:SIZESQ=AX*2+BX~2 

170 IF SIZESQ=>4 THEN GOSUB 190:RETURN 

180 C0UNT=C0UNT+1:IF C0UNT<100 THEN 160 ELSE RETURN 

190 IF COUNT>50 THEN V=5 

200 IF C0UNT>25 AND COUNT<=50 THEN Vs7 

210 IF C0UNT>15 AND C0UNT<=25 THEN V=4 

212 IF COUNT>8 AND C0UNT<=15 THEN V=6 

214 IF C0UNT>7 AND COUNT<=8 THEN V=2 

216 IF C0UNT>5 AND C0UNT<=7 THEN V=1 

220 IF C0UNT>3 AND C0UNT<=5 THEN V=3 

230 IF COUNT>2 AND C0UNT<=3 THEN V=1 

240 IF COUNT>1 AND C0UNT<=2 THEN V=3 

250 IF COUNT=>0 AND COUNT<=1 THEN V=1 

260 RETURN 

270 DEF SEG=&HE000:BSAVE A$+".GRN",0,64000! 

280 DEF SEG=&HD000:BSAVE A$+".RED",0,64000! 

290 DEF SEG=&HC000:BSAVE A$+".BLU",0,64000! 

300 PRINT "NAME: ’";A$;"’":PRINT"LAMBDA:";ACORNER;",";BC0RNER 

310 PRINT "SIDE:";SIDE:PRINT"R0W:";M:PRINT "(Write":PRINT"this":PRINT"down!)" 

320 RETURN 

330 DEF SEG=&HE000:BLOAD A$+".GRN",0 
340 DEF SEG=&HD000:BLOAD A$+".RED",0 
350 DEF SEG=&HC000:BLOAD A$+".BLU",0 
360 RETURN 

370 IF ERR=53 THEN PRINT "No picture files found!":RESUME 30 


Listing 1. A Z-BASIC program which will generate fractals on your Z100. 


10 CLS:PRINT "Ed Byrnes’s Fractal Image Generator":PRINT:REM Z-150 SERIES 
20 ON ERROR GOTO 370:FILES"????????.PIC" 

30 PRINT "The picture files above are presently on this drive." 

40 INPUT"NAME OF THIS FRACTAL (do not use . or extension)";A$ 

50 INPUT "LAMBDA AND SIDE";ACORNER,BC0RNER,SIDE:GAPY=SIDE/200:GAPX=SIDE/320 
60 INPUT"START AT ROW: (Row 1 if new image) ";M1 

70 PRINT "Bload partial fractal image? (Y/N)":ZZ$=INPUT$(1):SCREEN 1:C0L0R 0,2 
80 IF ZZ$="Y" OR ZZ$="y" THEN CLS:G0SUB 330 ELSE CLS:G0T0 90 
90 FOR MsMI TO 200.-FOR N=1 TO 319 

100 AC=(N*GAPX)+AC0RNER:BC=(M*GAPY)+BC0RNER:GOSUB 160 
110 AZ=0:BZ=0 

120 ZZ$=INKEY$:IF ZZ$="Z" THEN GOSUB 270:END 
130 IF SIZESQ=>4 THEN PSET(N,M),V 
140 COUNT=0:SIZESQ=0 

150 NEXT:NEXT:LOCATE 1,1,1:GQSUB 270:END 

160 AX=AZ~2-BZ~2+AC:BX=2«AZ«BZ+BC:AZ=AX:BZ=BX:SIZESQ=AX~2+BX~2 

170 IF SIZESQ=>4 THEN GOSUB 190:RETURN 

180 COUNTrCOUNT+1:IF COUNT<100 THEN 160 ELSE RETURN 

190 IF C0UNT>50 THEN V=1 

200 IF C0UNT>25 AND COUNT<=50 THEN V=2 

210 IF C0UNT>15 AND C0UNT<=25 THEN V=3 

220 IF C0UNT>8 AND C0UNT<=15 THEN V=1 

230 IF C0UNT>5 AND C0UNT<=8 THEN V=2 

240 IF C0UNT>2 AND C0UNT<=5 THEN V=3 

250 IF C0UNT=>0 AND C0UNT<=2 THEN V=1 

260 RETURN 

270 DEF SEG=&HB800:BSAVE A$+".PIC",0,64000! 

300 PRINT "NAME: ’";A$;"PRINT"LAMBDA:";ACORNER;",";BC0RNER 

310 PRINT "SIDE:";SIDE:PRINT"R0W:";M:PRINT "(Write":PRINT"this":PRINT"down!)" 

320 RETURN 

330 DEF SEG=&HB800:BLOAD A$+".PIC",0 
360 RETURN 

370 IF ERR=53 THEN PRINT "No picture files found!":RESUME 30 


Listing 2. A GW-BASIC program which will generate fractals on your Z150. 
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This fractal image 
was created on the 
screen of the Z150. 
Depending on the 
characteristics of 
your video monitor, 
the brown may 
appear as yellow. 



ZMFlOOa: 768KOn 
Old Motherboard 

The new and improved ZMFlOOa™ 
modification package lets you plug 
industry standard 256K RAM chips 
into your "old" motherboard Z-100™ 
computer. Up to 768K (27 RAM chips) 
without using an S-100 bus card slot! 
Maintains fully compatible memory 
maps so that all software will run. 
Usable only on part number 85-2653-1 
motherboard (assembly part number 
181-4917 or less)! 

Installation of the ZMFlOOa™ 
package is a simple, plug-in job 
requiring no soldering or trace cutting 
and only partial disassembly of the 
computer. The memory chip pin-ones 
are connected together by a plug-in bus 
bar. There are no permanent changes 
to the motherboard. 

The ZMFlOOa™ is a professional 
quality circuit board supplied with 
complete instructions and all required 
materials, except memory chips. It is 
compatible with the popular PC emulators 
and with 8MHZ speed modules. 

$65 Each 


f ZCLK: On Line 
v A Date and Time 

The ZCLK™ is a calendar/clock 
module for the Z100™ series of 
computers. It is supplied with 
Z-DOS™/MS™-DOS software to auto¬ 
matically set the system time and date 
on bootup. Quartz crystal controlled 
with a fine tuning adjustment for 
optimum accuracy. An on-board 
Lithium battery maintains timekeeping 
during power-off periods. 

The ZCLK™ installs directly on the 
motherboard and does not use an S-100 
bus expansion card slot. The simple, 
plug-in installation takes just a few 
minutes to complete and does not 
permanently alter the computer. 

Electrically, the ZCLK™ installs on 
the printer side of the Z-100™ printer 
interface chip (U114). It does not inter¬ 
fere with printer operation and works 
fine with 8MHz speed modules. 

A special model of the ZCLK™ is 
required for use with either the 
Gemini® PC emulator card or the 
EasyPC™ emulators. Inquire for details 
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Digital Research Inc. MS is a trademark of Microsoft 
Corporation. Z-100 amd Z-DOS are trademarks of 
Zenith Data Systems. Gemini is a trademark of 
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infinity. The Mandelbrot Set is the set of 
complex numbers in which the size (the 
hypotenuse) never reaches 2, even after 
the result of the equation above has been 
plugged back into itself an indefinite 
number of times. (In Scientific American, 
Dewdney used 1,000 times as a working 
value; I used 100.) The Mandelbrot Set is 
a mathematical focus of fractal geometry, 
just as cones, cubes, and spheres each 
form a focus of Euclidian geometry. 

Producing the image 

But by now you are probably wonder¬ 
ing what this really has to do with fractal 
images. 

In effect, each pixel of our image is 
going to represent a number in the 
complex plane. For a given pixel, the 
value of C represents a point on the 
complex plane mapped to pixel coordi¬ 
nates on the screen of the Z100 or Z150. 
We will plug that number (or pixel value) 
into Z = Z 2 + C and evaluate the formula 
for that pixel. Then we will do the same 


for the pixel’s nearest neighbor, and so 
on; we will calculate Z 2 + C for all the 
other pixels in the whole area of the 
complex plane represented by the 
screen. 

This gives us two levels of iteration, one 
nested inside the other. In the inner lev¬ 
el, the program will calculate the formula 
Z = Z 2 + C for a given pixel—performing 
as many as 100 iterations on each pixel. In 
the outer level, the program will calculate 
a starting value for each succeeding pixel. 

As you can see, C will change slightly 
for each new pixel: a small fraction will be 
added to C at the beginning depending 
on the pixel’s row and column position. 
For a given pixel, the program will calcu¬ 
late Z 2 + C for 100 iterations or until the 
square of the size of Z exceeds 4. (This is 
the same as solving for the size of Z 
exceeding 2; by using the square, we save 
the computer one square root step per 
iteration.) 

After the calculations for one pixel are 
complete, the program adds the small 


fraction to C depending on the next 
pixel’s row and column position; then it 
starts all over again. 

A color will be assigned to the pixel 
depending on how fast the square of the 
size reaches 4. Those inside the Mandel¬ 
brot set will be colored black. At the 
other extreme, pixels whose size squared 
reaches 4 with one iteration will be 
colored blue. Dewdney assigns colors 
based on their value in spectrum order, 
i.e., from red to blue. I’ve used a high- 
contrast color scheme; yellow shows up 
much better next to red or blue than next 
to green or white. Color assignment is up 
to the programmer; you can customize it 
to taste. (A simple modification, noted 
below, will change the program for a 
monochrome display.) 

In effect, then, the idea of a fractal is 
strangely simple: for a given formula, it is 
the color representation of a mathemati¬ 
cal property (how fast it approaches infin¬ 
ity based on particular starting values). 

(But you can see that it will take a lot of 
time to produce a screen. The program 
for the Z100 calculates starting values for 
144,000 pixels, then iterates the formula 
as many as 100 times for each pixel. That 
could be 14,400,000 calculations!) 

Before going further, definitions of the 
program variables may be useful for clari¬ 
fication. 

The main variables 

LAMBDA (in line 50) is just the name for 
the initial two-variable complex number 
establishing the lower-left corner of the 
area of the complex plane to be displayed. 
The complex number is composed of 
ACORNER and BCORNER, where ACORNER 
is the real component and BCORNER the 
imaginary. These values are input by the 
user to establish the initial values for Z 
and C in Z 2 + C. 

(Normally, our complex number would 
be written in the form ACORNER + 
BCORNERi. As long as we treat BCORNER as 
an imaginary number within the pro¬ 
gram, however, the use of the symbol “i” 
is not necessary.) 

SIDE is the variable that determines the 
size of the complex plane area to be exam¬ 
ined. Because of this, it is the variable 
that determines the “magnification pow¬ 
er” of subsequent generations of fractal 
displays. Say we ran the program with a 
SIDE of 1; then, using the same LAMBDA 
value, we could run the program again 
with a SIDE of .5. If so, we would “mag¬ 
nify” a quarter of the first display. 

The program creates a fractal display 
on the Z100 that is 639 pixels across and 
224 pixels down (for any value of SIDE). 
(This is 319 by 200 on the Z150.) Running 
it with a SIDE of 1 and subsequently using 
a SIDE of. 5 would magnify what had been 
shown in a 320 x 112 pixel area of the first 
639 x 224 pixel grid. A SIDE of. 1 would 
magnify a 64 x 22 pixel area of the first 
fractal display. 

In line 100, AC and BC are assigned 
initial values. As the program moves to 
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Jet. 


. .$42.45 

Pitstop II. 


. $29.95 

Zorkl, II, III from. 

.$33.95 Wishbringer. 

. $33.95 

Lode Runner. 


. $38.20 

Black Cauldron. 


. $33.95 

dBASE III plus. 

And too many more programs and hardware to mention here, please call. 

.$249.00 


Orders Only 
Please PHONE 

1-800-423-7801 

SIRIUS SOFTWARE. INC., 1524 N.W. 65th Ave., Margate, FL 33063 


Florida Residents 
Inquiries 

1-305-971-8068 



Add $2.00 or 2% minimum for shipping and handling 
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each succeeding pixel, it will calculate a 
different starting value of C: it will add 
together the values of N*GAPX and 
ACORNER to produce AC, and add together 
the values of M*GAPY and BCORNER to 
produce BC. (GAP will be discussed in 
just a second.) ACORNER and BCORNER, 
the components of the original com¬ 
plex number (lambda), remain constant 
throughout the program. 

M and N in line 90 hold the values for 
the current row and column of the pixel 
being evaluated. (The variable Ml keeps 
track of the row or “y” coordinate for any 
subsequent stopping and restarting of 
partially complete fractal images.) 

GAPX (in line 50) is set equal to SIDE 
divided by the number of pixels along the 
display s x axis. GAPY is set equal to SIDE 
divided by the number of pixels along the 
display’s y axis. In line 100, these con¬ 
stants are used to compute values of AC 
and BC for each succeeding pixel. The 
value of GAPX is multiplied by the column 
value N, and the product is added to the 
constant ACORNER to produce AC. Similar¬ 
ly, the value of GAPY is multiplied by the 
row value M, and the product is added to 
BCORNER to produce BC. AC and BC 
together constitute C, so we can calculate 
the equation Z = Z 2 + C for each 
succeeding pixel. 

(Dewdney calls for one variable GAP, 
but that is for a 400-pixel square grid. By 
using the two values, GAPX and GAPY, we 
can correct for the rectangular pixel grid 
of our display.) 

In line 130, the variable V after the PSET 
command is the color variable. Its value is 
dependent upon how long it takes the 
variable SIZESQ to reach 4. (SIZESQ is 
calculated in line 160). 

SIZESQ is the square of the hypotenuse 
formed by the real and imaginary com¬ 
ponents of Z. So, SIZESQ is the sum of the 
squares of AC and BC. 

In line 180, the variable COUNT is in- 
premented by 1 each time the result of the 
equation used does not reach a SIZESQ of 4 
or more. If SIZESQ reaches 4, then the 
PSET in line 130 turns on a pixel; also, 
COUNT is reset to 0 in line 140—along 
with SIZESQ. (In this particular program, 
COUNT is also reset to 0 when it 
reaches 100.) 

Starting out 

Now we can move to a line-by-line 
explanation of the Z-BASIC version of the 
FRACTAL program. The GW-BASIC ver¬ 
sion is the same except for the SCREEN, 
COLOR, BSAVE, and BLOAD commands. 

Line 40 asks the user to name the 
fractal disk file to be produced by the 
program; it also checks whether there are 
image files stored on the current drive; if 
so, they are listed. A name can be chosen 
from this list or a new name assigned. If 
you are using a hard drive to store the 
images, and you are about to create a new 
image, be sure to use a new name; other¬ 
wise the first image will be “written over.’’ 

Line 50 asks the user to enter values for 


the complex number LAMBDA (to be used 
for the calculations) and to enter a value 
for SIDE. The numbers are entered as 
three real numbers separated by 
commas. The second of the three 
numbers is treated as an imaginary num¬ 
ber, even though you do not use the 
symbol “i”. 

For example, if your complex number 
(lambda) were -.678 + .04i and the SIDE 
were 1, you would enter -.678,.04,1. 

The variable SIDE enables you tp 
“zoom’’ in or “zoom’’ out on the graphic 
picture. If at a later session you entered a 
value of 2 for SIDE, the effect would be 
like reducing the magnification on a mi¬ 
croscope; entering a value smaller than 1 
would increase the magnification. 

My suggested ranges of values for 
LAMBDA are 0 to -2 for the real part, and 0 
to -1.25 for the imaginary part. However, 
this program is intended for experimen¬ 
tation; by entering values other than 
those suggested, the biggest risk you run 
is that you might end up with a screen of 
all one color, or with everything in 
the Mandelbrot Set—leaving you with a 
blank screen. A method of avoiding this is 
detailed below. 

Give the program time to run; you may 
not see anything on the screen even after 
an hour of run time, even with good 
I MBDA and SIDE values. (Also see 
“'Testing new values,” below.) 

Taking your time 

Line 60 asks the user to enter the row 
value (Ml). To start a new fractal picture, a 
“1” should be entered, since we will want 
the display to begin at the first row of 
pixels, then work down. 

As noted above, the process is slow; I 
suggest you plan on all-day or overnight 
runs of the program. If your machine has 
an external monitor, it can be turned off 
for the overnight processing. Most other 
peripherals can be turned off—except, of 
course, the computer and the device to 
which the image will be written when it is 
complete. If you can’t turn off the moni¬ 
tor, turn the brightness down. 

However, you may not like the idea of 
letting your computer run unattended for 
long periods of time. For this reason, the 
program is written so that you can stop 
the creation of the picture and start it 
again where it left off. To do this, you 
must keep track of the fractal name, the 
values of LAMBDA and SIDE, and the row 
value (Ml) where the picture was 
stopped. 

Whenever you type a capital “Z ”, the 
picture is saved, and the values needed to 
restart the picture are printed to the 
screen. The partial display will have been 
saved to disk. Then line 300 will give you 
two of the constants you started the frac¬ 
tal with: the fractal name and the values 
for LAMBDA (ACORNER and BCORNER). 
Line 310 will give you your SIDE value 
and current ROW value (Ml). It is a good 
idea to write them all down at this point. 

When you restart the program, enter 


the name of the fractal, theq your initial 
LAMBDA and SIDE values. When asked for 
the row coordinate, enter the Ml value 
that was printed. 

Line 70 asks the user if a previous 
picture should be loaded. If you are com¬ 
pleting a picture, then the answer is “Y”. 
If it js a fresh start on a new picture, then 
the answer is “N”. If the answer is “Y”, 
the program GOSUBs to the BLOAD routine 
in lines 330-360, and returns to line 90. 

The math 

Line 50 calculates the values for GAPX 
and GAPY, which are the SIDE divided, 
respectively, by the number of horizontal 
and vertical pixels. 

In line 100, we create AC and BC by 
adding the small fractions (N*GAPX and 
M*GAPY) to the constants (ACORNER and 
BCORNER). This gives us the “corner” 
value for each succeeding pixel. Then, for 
each iteration of the formula on this pixel, 
we can calculate the square of the 
hypotenuse, which will give us the SIZESQ 
of Z. 

Line 100 also has a GOSUB that directs 
execution to line 160, where the main 
calculations for the Z 2 + C equation take 
place. The variables in line 160 require 
more explanation of the equation Z = Z 2 
4- C. 

AZ and BZ (and AX and BX) are variables 
that represent the real and imaginary 
parts of our complex numbers. They are 
used to keep track of the numerous 
substitutions used in the program. In 
Z-BASIC or GW-BASIC, we can treat BZ 
and BX as imaginary numbers and drop 
the “i”. 

With Z equal to AZ + BZ, and C equal to 
AC + BC, Z = Z 2 + C wpuld ordinarily be: 
Z = (AZ + BZ) A 2 + (AC + BC) 

In long form, this would be: 

Z = AZ A 2 + 2*AZ*BZ + RZ A 2 + (AC + BC) 

However, squaring the square root of a 
negative number (bz) produces a negative 
number. So, we must change the sign of 
BZ A 2 to negative. This is in keeping with 
treating BZ as an imaginary number. So 
the equation is changed from: 

Z = AZ A 2 + 2*AZ*^Z + BZ A 2 + (AC + BC) 
to: 

Z = AZ A 2 + 2*AZ*BZ - BZ A 2 + (AC + BC) 
With some algebraic manipulation, the 
last equation can also be written as: 

Z = (AZ A 2 - BZ A 2 + AC) + 

(AZ*BZ + AZ*BZ + BC) 

In line 160, AX and BX are set equal to 
the two components of the equation: 

AX = AZ A 2 - BZ A 2 + AC: 

BX = BZ*AZ + BZ*AZ + BC 
So now: 

Z = AX + BX 

Also in line 160, I change AX back to AZ 
and BX back to BZ. 

I found this substitution to be neces¬ 
sary. Initially, I thought I could use the 
following form: 

AZ = AZ A 2 - BZ A 2 + AC: 

BZ = BZ*AZ + BZ*AZ + BC 
SIZESQ = AZ A 2 + BZ A 2: 

IF SIZESQ=>4 THEN GOSUB 190 : RETURN 
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Affordable Computer Components, 
Equipment, Supplies & Services 

ACCU-CUT MICROPERFED PAPER 

20# bond paper that is like a 
sheet of typing paper when the 
perfs are removed. 3,000 

sheets per box. $30.00 

INDEX AND POST CARDS 

Continuous cards can greatly 
improve productivity. 4,000 
cards per box. 

5*3 index cards $27.00 

5.5*3.5 post cards $36.00 

Other sizes also available! 
RIBBONS 

Epson MX,RX,FX-80 cart. $4.50 
MX,FX,RX-100 $7.50 

Okidata 80,82,83,92,93 $2.50 

Heath H-14 $2.50 

Star 10,10X,15,15X,SG10 $2.50 

Ribbons and printwheels for 
hundreds of printers are in 
stock. May we save you money 
on your next purchase? 

ALL PRICES FOB NORRISTOWN, PA 
TERMS: Checks, money orders or 
COD. NO CREDIT CARDS. 



Norristown, PA 19404 

Affordable is our First Name. 
Affordability is our Aim. 
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But this would change the value of AZ 
before I had calculated a new BZ, so a 
temporary substitution (ax and Bx) is 
required. 

Now we can get back to the original 
fractal equation, Z = Z 2 + C. 

The initially entered complex-number 
coordinate will have 144,000 different 
values added to it (for a 640 x 225 pixel 
grid), and up to 100 substitution calcula¬ 
tions are made for each pixel. 

If the SIZESQ reaches 4 before 100 
calculations take place, execution of the 
program goes to lines 190-260. Here, a 
color value V is acquired depending upon 
how many iterations of the equation had 
to take place before the SIZESQ did 
reach 4. 

If the SIZESQ does not reach 4 even after 
100 iterations, then line 130 does not 
PSET a pixel, leaving it black. The process 
then begins again on the next pixel in 
the grid. 

For a monochrome display 

FRACTAL. BAS can be easily modified for 
a monochrome display. Starting with line 
190 and going down to line 250, make V = 
0 on every other line; on the lines 
skipped, make V = 7. Your display will 
show the “layering” of the border that 
leads up to the Mandelbrot Set. 

Array storage 

I said that my programs were based 
on Dewdney’s description in Scientific 


American ; they differ in one respect: ar¬ 
ray storage. 

The program description in Scientific 
American calls for entering all the SIZE 
values into an array and then assigning 
color. This method is restricted by the 
size of an array in Z-BASIC. Also, direct 
plotting enables the user to view partial 
displays and to decide if changes should 
be made in the LAMBDA values, color 
assignment, and grid size. 

Some possible changes 

There are a number of areas where you 
may want to experiment. Many program 
parameters can be changed for different 
effects. 

Using the values of -2 and -1.25i for 
LAMBDA and 2.5 for SIDE, FRACTAL. BAS 
will produce an image very similar to 
the Mandelbrot Set image found in 
Dewdney’s Scientific American article. 
Through testing, I found that 100 itera¬ 
tions would produce a fairly dazzling 
display. 

Examining lines 216 to 250 of the Z100 
version, you will see that every other 
color value is blue and cyan. This causes a 
layering effect in the border leading from 
the edges of the display to the Mandel¬ 
brot set itself. Lines 216 to 250 could be 
deleted and line 250 replaced with: 

IF COUNT=>0 AND COUNT<=7 THEN V=1 

The effect of this change would be an 
unvaried blue leading to the other colors 
that are closer to the Mandelbrot Set. For 


piNSI- CONSOLE 

The Integrated Console Utility™ 

All the little things IBM forgot! 
for IBM—PC, XT, AT & clones. 


• 1.2 to 3.0 times faster DOS & BIOS 
screen writing 

• more escape sequences than ANSI.SYS 

• usable in any language 

• scroll recall facility 

• compatibility w/PC & AT software 

• full EGA support 

• 255 character typeahead buffer 

• increase key repeat rate 

• no scroll blink for some adaptors 

• VT 100/52 emulation 

• auto dual screen disable 

• keyboard induced breakpoints 

• window support 

• support for 50 line display 

• many many more little features 


tm 


! Fast ANSI Console Driver >00\ 


400p Manual (w/slip case) & disk $75, or just 
Shareware disk $25. As described in PC - World 
February 86, pg. 282 and in Lotus June 85, pg. 8. 

HERSEY MICRO CONSULTING, INC. 
Box 8276F, Ann Arbor, MI 48107 
(313)994-3259 x494 VISA/MC 
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CPA II 

COMPUTERIZED PERSONAL ACCOUNTING 
ACCLAIMED BY USERS THROUGHOUT 
NORTH AMERICA 

• Any number of Checking Accounts, Vendor and Cash 
Accounts. Automatic reporting of accounts due. Auto¬ 
matic posting to Vendor accounts. 

• Issue checks with up to 5 separate categories and/or tax 
flags per check. Print your checks with automatic ad¬ 
dressing and memo line. Automatic checkbook recon¬ 
ciliation. 

• Screen or line-printer Bar-Graphs of monthly Actual vs. 
Budget for the year. Generate Income Statement, spread¬ 
sheets, a wide range of other reports. Can be used with 
any printer. 

• Fully compiled; fast and efficient; ZDOS or MS-DOS; 
$95.00. 


3D-DRAW 


3-DIMENSIONAL CAD SYSTEM 


LEARN COMPUTER-AIDED-DESIGN TECHNIQUES 
ON YOUR Z-100 


Develop 3-D 
Structures 

Plotter 

Support 

Complete 

Utility 

Package 



Manipulate 
Contour Surfaces 

Powerful Low-Cost 
Design Tool 

Study Your 
Design From 
Any Viewpoint 


6 Programs: sample files; screen displays; manual; ZDOS 
or MS-DOS; $95.00. 



_ REICHERT DIGITAL SYSTEMS _ 

29 BLAZIER RD. WARREN, N.J. 07060 (201) 469 3854 
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Looking at Other People's Work 


magnification, using the same LAMBDA 
value and a smaller SIDE, you may find 
that there are only a few colors displayed. 
(This would occur because SIZESQ is 
reaching 4 only after at least 50 itera¬ 
tions.) In this case, you may want to in¬ 
crease the COUNT to 200 and divide up the 
color values in the range of 50 to 200 
counts. 

At the other extreme, you may find that 
the SIZESQ for some complex numbers 
reaches 4 within 1 to 50 iterations. (Pixels 
will be PSET quickly to the screen, and all 
the pixels will be one color.) In this case, 
you may want to reduce the COUNT to 50 
instead of 100, and again divide the colors 
within this range. 

If SIZESQ reaches 4 within 50 iterations, 
then change the COUNT (color) ranges in 
lines 190 to 240 to something similar to 
the following (and omit line 250): 

IF COUNT>45 THEN V=2 
IF COUNT>25 AND COUNT<=45 THEN V=7 
IF COUNT>15 AND COUNT<=25 THEN V=3 
IF COUNT>10 AND COUNT< = 15 THEN V=5 
IF COUNT>5 AND COUNT< = 10 THEN V=6 
IF COUNT>0 AND COUNT<=5 THEN V=4 

Color order and range are open to ex¬ 
perimentation and user customization. 

If you would like your Z100 to be able 
to display three fractal images side by 
side, each one showing a magnified area 
of the image to its left, you can make the 
following changes. 

To set the grid size to 200 x 200, change 
line 50 from: 


Alan Norton, another mathemati¬ 
cian at IBM, has produced a number 
of three-dimensional fractals. Mr. 
Norton works with a pixel area that is 
1,200 pixels wide, 1,200 pixels long 
and 1,200 pixels deep. He can control 
the viewer angle as well as the angle of 
simulated light that strikes these 
three-dimensional fractal objects. 
Photographs of his creations can be 
found in back issues of Siggraph 
magazine; seeing them would be well 
worth a trip to a library that retains 
these back issues. 

At Cornell, Dr. Hubbard has pro¬ 
duced beautiful color photographs of 
19 different fractal images. These are 
available from Artmatrix, P O. Box 
880, Ithaca, NY 14851. 11" x 14" color 
photographs are $15, and 16" x 20" 


GAPX=SIDE/640: GAPY=SIDE/225 
to: 

GAP=SIDE/200 

To correspond with the changes to line 
50, change line 100 from: 

AC=(N*GAPX) + ACORNER: 

BC=(M*GAPY) + BCORNER: 

GOSUB 160 
to: 

AC=(N*GAP) +ACORNER: 


color photographs are $25. Even if you 
do not buy a photo, it is worth sending 
$3 ($4 overseas) for the colorful 
brochure. 

You can also purchase 36 different 
glossy-print fractal postcards and two 
FORTRAN programs for $9, which 
includes U.S. postage and handling. 
(Other products are also available. 
Send a self-addressed, stamped en¬ 
velope to the above address for the 
price list.) 

Unfortunately, the FORTRAN pro¬ 
grams are not easily converted to the 
Microsoft FORTRAN Compiler for 
the Z100- or Z 150-series computers. 
The programs from Artmatrix use a 
“complex integer” type which our MS- 
FORTRAN does not support. 


BC=(M*GAP) + BCORNER: 

GOSUB 160 

Then run the program to get the first 
image. 

Since the grid size is now 200 pixels 
across by 200 pixels down, three different 
fractal displays can be placed side by side 
on the screen. If you have completed one 
display and wish to place another next to 
it (with a little space between them), add 


ZOOM 

Z-100 emulator for Z-150/IBM PC Runs 
many Z-100 programs on PC, including 
Wordstar (tm Micropro), dBase (tm 
Ashton-Tate), ZBASIC Compiler (tm 
Microsoft), Z-100 Microsoft FORTRAN, 
and others. Character graphics work, 
bit graphics do not. $ 49.95 Dpd. 

Z-UTIL 

For Z-100. Includes SCREEN, dump for 
Epson, Star, C. Itoh, NEC 8023, MPI, 
Microline printers; RUNPC, PC emulator 
which allows many PC programs to run 
on the Z-100; TP, Computer-typewriter 
program for memos, etc. $35.00 ppd. 

RD 

Ram Driver for MSD0S/PCD0S. Use extra 
memory as a disk. Select any memory 
drive size in your CONFIG.SYS file. 
10K-512K size. $20.00 ppd. 

UPC 

User Programmable Character drivers 
for H/Z-89/90. For HD0S or Heath CPM 
(specify) with Epson, Star, MPI, C. 
Itoh 8510, NEC 8023, Microline printer 
(specify). Prints H/Z graphics and 
inverse on your printer. With 
character set generator. $25.00 ppd. 



Double Sided, Double Density; Hub 
Rings, Write tabs, Rainbow labels. 
Specify Hard or Soft Sector. 


Cases 


Translucent plastic case holds 10 
disks. $ 3.00 each. Cardboard mailers 
hold one disk; 55 c each. 

Ribbons 


"Zip-Pack” Refills with Gloves 
#7201 Epson MX/RX/FX; MPI $ 3.00 
#7202 NEC-8023,CItoh 8510 $ 2.50 
Cartridges and Ribbon Spools 

#7203 Epson MX/FX/RX-80 $ 7.50 
#7206 Epson MX/FX/RX-100 $ 9.00 
#7204 NEC-8023,CItoh 8510 $ 6.00 
#7205 Star SG/Gemini/Oki $ 2.50 
#7207 Diablo Multistrike $ 4.25 


LINDLEY SYSTEMS - 21 Hancock St. 
Bedford, MA 01730 (617) 275-6821 
All hardware orders under $50, 
add $2.00 shipping and handling. 
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215 to the value of N in the PSET command 
in line 130: 

IF SIZESQ=>4 THEN PSET(N + 215,M),V 
Also, be sure to answer the “BLOAD 
previous fractal?” question with “Y” so 
that when the second display is complete, 
the program saves both pictures. 

To add a third fractal picture to the 
screen, add 430 to N instead of 215. (See 
Figure 2.) 

When you reduce the SIDE called for in 
line 50, you are magnifying a smaller area 
of the first display. You will see that 
magnification not only makes the smaller 
area larger, it actually adds more detail. 

If you wish to magnify an area other 
than the upper-left corner of any particu¬ 
lar display, you must alter lines within the 
program. You must estimate the pixel 
coordinates of the upper-left corner of 
this chosen area. Since you know that the 
entire rectangle is 200 pixels across by 
200 pixels down, you can make a rough 
guess at the coordinates of the upper-left 
corner of the section that interests you. 

More exact coordinates can be found by 
using PSET or CIRCLE in the direct mode 
of Z-BASIC or GW-BASIC. With the dis¬ 
play on the screen and the program 
ended, type CIRCLE(100,100),4,7, say, and 
see how close to the upper-left corner of 
the chosen area the circle is plotted. If it 
is to the right of the point you want, 
reduce the first coordinate; if it is too low, 
reduce the second coordinate; etc. 

Once you are satisfied with the coordi¬ 
nates, line 90 and line 130 must be 
changed. Say the coordinates are 50,125. 
Line 90 would be changed to: 

FOR M = M1 + 50 TO 200 + 50: 

FOB N = 125 TO 200 + 125 

or to: 

FOR M = M1 +50 TO 250: 

FOR N=N1 +125 TO 325 

And line 130 would be changed to: 

IF SIZESQ=>4 THEN PSET(N+ 215-50, M-125) 

The coordinates are added to the pixel 
values in line 90 and subtracted from the 
pixel values or coordinates in line 130. 
The “215” in line 130 centers the new 
magnified display. 

The same method would be used when 
magnifying areas of a full-screen image. 
(You would not, however, add 215 and 430 
to N, as you would if you were placing 
three images side by side.) 


PSET(N,M),V PSET(N+430,M),V 



Figure 2. By adjusting the value of N in the 
PSET command, you can display three 
fractal images side-by-side on the screen. 


Expansions of the program 

The programs listed here are “bare 
bones,” and code can be added to improve 
them. One improvement would be to add 
a data file to keep track of the lambda, 
SIDE, and M values so that continued gen¬ 
eration of a partial display is automatic. 

Other lines could be added to automat¬ 
ically adjust the maximum COUNT and the 
color range. 

A separate program can easily change 
the colors in a completed display. Still 
another program could be written as a 
“scanner.” This program would automati¬ 
cally increment either value of LAMBDA 
and plot a few columns of the display; 
LAMBDA values that show multi-colored 
promise could be saved in a data file. 

The VIEWER. BAS listings here for Z- 
BASIC (Listing 3) and GW-BASIC (List¬ 
ing 4) are used either to load a completed 
image for viewing or to change colors on a 
completed image. After you have com¬ 
pleted a graphic picture, you may wonder 
how the image would look with the red 
and blue colors switched, or the yellow 
and cyan, etc. VIEWER. BAS allows you to 
switch any two colors on any image. By 


running it again after the first change, any 
number of color switches can be made. 

Testing new values of LAMBDA 

Not all values used for LAMBDA will 
produce a satisfactory display. Combined 
with changes that may be made to SIDE, 
COUNT, and the color ranges, this means it 
would be convenient if we could quickly 
test new values. Here’s a method I’ve 
used to track down some “jewels” of frac¬ 
tal images: 

1. Set COUNT to 200 in line 180 

2. Divide up the color range in lines 
190-250 by multiples of 30 (or 200/7): 

IF COUNT>170 THEN V=7 
IF COUNT>140 AND COUNT < = 170 THEN V=4 
IF COUNT> 110 AND COUNT < = 140 THEN V=6 
etc., through line 250 

3. STEP the loops in line 90 by 10 and 20: 
FOR M = M1 TO 224 STEP 10: 

FOR N = 1 TO 639 STEP 20 

Now run the modified program with 
your new values of LAMBDA and the SIDE 
equal to 1. Say your lowest color value is 1 
and you get a grid of all blue. From this 
you know that it only took up to 30 itera¬ 
tions for SIZESQ to reach 4. Reduce the 


10 CLS:PRINT "Ed Byrneses Fractal Image Viewer & Color Changer":PRINT:REM Z-100 
20 ON ERROR GOTO 210:FILES"??????7?.RED":FILES"????????.GRN":FILES"????????.BLU" 
30 PRINT "The picture files above are presently on this drive." 

40 INPUT "Use which image (do not enter . or ext.)";A$ 

50 PRINT "Load to <V>iew or <C>hange colors?" 

60 B$=INKEY$:IF B$="V" OR B$="v" THEN G0SUB 190:ZZ$=INPUT$(1):END 

70 IF B$="C" OR B$="c" THEN G0SUB 190 ELSE 60 

80 INPUT "EXCHANGE WHAT TWO COLORS e.g. (4,6)";A,B 

90 PRINT "AFTER EXCHANGE IS COMPLETE PRESS 'S' TO BSAVE THE CHANGE" 

100 PRINT "PRESS ANYTHING ELSE TO QUIT." 

110 PRINT "PRESS ANY KEY NOW TO CONTINUE.ZZ$=INPUT$(1):G0SUB 190 

120 FOR X=1 TO 639:FOR Y=1 TO 224 

130 PT=P0INT(X,Y):IF PT=A THEN PSET(X,Y),B:GOTO 150 

140 IF PT=B THEN PSET(X,Y),A 

150 NEXT:NEXT:ZZ$=INPUT$(1):IF ZZ$="S" THEN G0SUB 160 ELSE END 
160 DEF SEG=&HE000:BSAVE A$+".GRN",0,64000! 

170 DEF SEG=&HD000:BSAVE A$+".RED",0,64000! 

180 DEF SEG=&HC000:BSAVE A$+".BLU",0,64000!:RETURN 

190 CLS:DEF SEG=&HE000:BLOAD A$+".GRN",0:DEF SEG=&HD000:BLOAD A$+".RED", 

200 DEF SEG=&HC000:BLOAD A$+".BLU",0:RETURN 

210 IF ERR=53 THEN PRINT "No picture files found!":RESUME 30 


Listing 3. A Z-BASIC program which enables you to view fractals you’ve created on your 
Z100, and change their colors. 


10 CLS:PRINT "Ed Byrnes's Fractal Loader and Color Changer":PRINT:REM Z-150 Ser. 
20 ON ERROR GOTO 190:FILES"????????.PIC" 

30 PRINT "The picture files above are presently on this drive." 

40 INPUT"Fractal to use (do not use . or extension)";A$ 

50 PRINT"Load to <V>iew or <C>hange colors?" 

60 B$=INKEY$:IF B$="V" OR B$="v" THEN T=1:G0T0 80 
70 IF B$="C" OR B$="c" THEN T=2 ELSE 60 
80 PRINT "WHICH COLOR PALETTE (1 OR 2)?" 

90 C$=INKEY$:IF C$="1" THEN SCREEN 1:COLOR 0,1:GOTO 110 
100 IF C$="2" THEN SCREEN 1:COLOR 0,2 ELSE GOTO 90 
110 IF T=1 THEN 200 

120 GQSUB 170:INPUT "SWITCH WHAT 2 COLORS (1,2) ETC.";A,B:G0SUB 170 
130 FOR X=1 TO 320:FOR Y=1 TO 200:PT=POINT(X,Y) 

140 IF PT=A THEN PSET(X,Y),B:GOTO 160 
150 IF PT=B THEN PSET(X,Y),A 

160 NEXT:NEXT:G0SUB 180:ZZ$=INPUT$(1):SCREEN 2:END 

170 CLS:DEF SEG=&HB800:BLOAD A$+".PIC",0:RETURN 

180 DEF SEG=&HB800:BSAVE A$+".PIC",0,64000!:RETURN 

190 IF ERR=53 THEN PRINT "No picture files found!":RESUME 30 

200 GOSUB 170:ZZ$=INPUT$(1)rSCREEN 2:END 


Listing 4. A GW-BASIC program which enables you to view fractals you’ve created on your 
Z150, and change their colors. 
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WILDFIRE 


INCREDIBLE 

PERFORMANCE 

IMPROVEMENT 

from 

Software Wizardry 


Speed Finally, the ultimate speed-up solution for the 
Z-151 and Z-161.* With WILDFIRE your Z-151/161 will 
go faster than the 8 MFIz Z-158. 


This is not just a simple NEC V-20 addition — not just a 
simple crystal change — WILDFIRE provides much more 
speed improvement than a simple processor swap and 
with greater compatibility. 

Compatible WILDFIRE incorporates the 
NEC V-20 chip and other enhancements to 
give an unbeatable combination of perfor¬ 
mance improvement and greater reliability. 
WILDFIRE surpasses the 80286 processor 
chip additions for compatibility with the 
IBM PC AND costs up to $600 less. 


Contact your local dealer, or order 
direct from Software Wizardry by calling 
(314) 724-1738. 

Dealer inquiries invited. 


Price Software Wizardry brings you WILDFIRE, 
with attractive front panel, complete installation 
instructions, and reliable daughter-board design 

for only $249. 

No one else can give you so much performance for 

such a small price. 

IBM PC is a registered trademark of International Business Machines. 
‘WILDFIRE only works on Zenith Z-151 and Z-161. 



WILDFIRE 
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Software Wizardry, Inc. 
1106 First Capitol Drive 
St. Charles, MO 63301 

(314) 724-1738. 
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Notes on the Z150 Listing 


FRAC150. BAS (Listing 2) provides 
medium-resolution fractal displays. 
High-resolution monochrome dis¬ 
plays can be generated by changing 
SCREEN 1 to SCREEN 2 in line 70; you 
must also delete the COLOR 0,2 
command in line 70. And the color 
values for v in the COUNT lines must be 
changed to 0 and 7. (See monochrome 
display note in the body of the article.) 


GW-BASIC (BASICA) saves all the 
color planes at once with the BSAVE 
command in line 270 (medium resolu¬ 
tion), and BLOADs all the planes with 
the BLOAD command in line 330. 

When plotting a second and third 
display, use PSET(N + 105,M),V and 
PSET(N+210, M),V in line 130. (See 
Figure 2.) 


count to 30, and again change the range 
by increments of 4. 

Say that the grid was made up of the 
colors white, red and yellow. Then you 
know that those LAMBDA values need at 
least 110 iterations for the square of the 
size to reach 4. Knowing this, you might 
increase the count to 400. Since you know 
nothing happens until at least 110 itera¬ 
tions, your lowest color range line (line 
250) would read: 

IF COUNT=>0 AND COUNT< = 120 THEN V=1 

The remaining COUNT values would 
then be divided by the six remaining 
colors (400 - 120 = 280; 280/6 = 46). Try 
incrementing the range from 120 up to 
400 by 46 units per color. By doing this a 
number of times, good COUNT values can 
be found, a color range that takes 
advantage of all the colors will be 
available, and a rough outline of the frac¬ 
tal object can be seen. 

This takes time in itself, but it is better 
to spend the time here than on an entire 
display that may result in a small, colorful 
upper-left corner, with the rest of the 
screen blank. 

Structural changes may also improve 
the speed. Compiling this program does 
noticeably improve the speed; unfortu¬ 
nately, the compiler does not support the 
BLOAD and BSAVE features. You will have 
to find some other means (such as an 
assembly-language subroutine) in order 
to save the image for viewing later. 


“Parameter-space” vs. 
“dynamical-plane” 

When I first wrote the FRACTAL. BAS 
program based on Dewdney’s descrip¬ 
tion, I misinterpreted a point. My 
program then led me into a world of 
fractal images that were quite different 
from the images shown in Scientific 
American. 

Tracking down my problems (and going 
over Dewdney’s program description 
more carefully), I received some very 
valuable help from Dr. John Hamal 
Hubbard, a mathematician at Cornell 
University. (He and pictures he had 
produced were mentioned in Dewdney’s 
article.) Dr. Hubbard showed me that 
there are (at least) two types of fractal 
images: “parameter-space” and “dynami¬ 


cal-plane” images. 

The main difference appears to depend 
upon how you treat C in the equation Z 2 
+ C. In the program given here, C is a 
complex number that remains constant 
during the iterations for a given pixel, but 
changes from one pixel to the next. As 
mentioned above, this produces a param¬ 
eter-space fractal. In my original 
attempt, I kept the complex number C as 
a constant throughout the entire 
program. This produced a dynamical- 
plane fractal. 

For those of you who wish to experi¬ 
ment with dynamical-plane images, here 
are the changes to make to the FRAC¬ 
TAL. BAS program listed here: 

Change line 160: 

AX=AZ A 2-BZ A 2 +AC: 


DISCOVER WHAT 9 SOFTWARE INSIDERS ALREADY KNOW! 

1 "...a little company that has succeeded over the last five years in giving its customers a lot of value for their money..." 

• - Richard O'Reilly syndicated computer columnist 

2 "All the firm's programs are graced with features that the entire industry should be required to provide. Their manuals are 
9 the most honest in the industry." - T. R. Reid, synicated computer columnist 

3 "...the two most important attributes of Software Toolworks' program: they're priced low, and they work well." 

• - The Washington Post 

4 "Unlike the software of many publishers these days, none of The Software Toolworks programs are hobbled by copy 
• protection, nor does the company try to tie up its customers with mumbo-jumbo licensing agreements..." 

- The Los Angeles Times "Computer File' 


5. 

6 . 

7. 

8 . 
9. 


"I don't know how The Software Toolworks stays in business charging such low prices for such nifty products..." 

- David Gerrold computer columnist and science fiction author 

"It would be the best of all possible worlds if some magic diskette could be made that would transform any hardware in 
such a way as to receive The Software Toolworks' numinous software." - Wm. F. Buckley, Jr. 

"The Software Toolworks has a whole raft of programs that work, and (the company) sells them for reasonable prices. I 
strongly recommend that you get their catalog." - Dr. Jerry Pournelle computer columnist "Byte" and science fiction author 

"One of the original pioneers in low cost, high quality software, The Software Toolworks publishes over 50 
solid products in MS-DOS and CP/M for under $60." - Walt Bilofsky, chairman of The Software Toolworks 

"All products are shipped within 24 hours, come with a money back guarantee, and free technical support 
is available (though you'll hardly need it)." - Joesph Abrams, president of The Software Toolworks 


MEDIA MASTER Pius'* - Now you can run most CP/M programs on vour IBM PC or 
compatible without additional hardware. Media Master ™ which lets you read, write and for¬ 
mat over 140 different double density CP/M formats. ZP/EM TW (included) emulates an 8080 
processor to execute CP/M software at machine language level giving you the equivalent 
of a 1 MHz 8-bit computer. Includes terminal emulation for Osborne, Kavpro, Heath/Zenith 
and DEC VT52 displays. Requires 192K RAM. For IBM PC and compatibles. - $59.95 

MYCHESS" - Award-winning world class chess program, featuring nine skill levels and 
over 850 opening moves. Prints moves and saves games in progress. Outstanding graphics 
display board on IBM PC and most popular CP M computers. - $34.95 


TOOLWORKS C* - Full featured C compiler and run time library. One of the fastest on 
the market! New MS-DOS version produces relocatable object files (.obj). MATHPAK pro¬ 
vides true 32-bit floating point and signed integer data types. CP/M and MS-DOS. 
TOOLWORKS C COMPILER - $49.95 TOOLWORKS C MATHPAK - $29.95 
AIRPORT" - You are an air traffic controller with radar screen filled with aircraft under 
vour guidance. See how long vou can last without cracking. Tougher than the real thing! 
CP/M and MS-DOS. - $19.95.' 

LISP/80 v - Experiment with artifical intelligence programming! Over 75 LISP functions. 
Includes source for an editor written in LISP and several demonstration programs. CP/M 
and MS-DOS. - $39.95 


c Tt\e Software 'Toolworks • 

14478 Glorietta Drive Sherman Oaks, CA 91423 



TO ORDER CALL: 1-800-223-8665; in CA 1-800-228-8665 


U.S. and Canada add $2.00 per order s/h. Overseas orders add $5.00 per order. 
CA residents add 6.5% sales tax. Dealer inquiries invited. 
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Fractal Image Contest 


Enter the Fractal Image Contest 
and try for the chance to have your 
graphic image and program featured 
in an upcoming issue of Sextant. The 
generation program can be the one 
that appears here, a modification of 
the program, or your own Z-BASIC or 
GW-BASIC program. Send a disk 
copy of your program and displayable 


picture file(s) to: 

Fractal Display Contest 
c/o Edward A. Byrnes 
412 Taylor Street 
Rochester, MI 48063-4327 

Entries must be received before the 
end of September. Include a self- 
addressed, stamped mailer if you want 
the disk returned. 


BX=2*AZ*BZ + BC: 

AZ=AX:BZ=BX: 

SIZESQ=AX A 2 + BX A 2 
to: 

AZ=AC A 2-BC A 2 + ACORNER: 

BZ=2*AC*BC + BCORNER: 

AC=AZ:BC=BZ: 

SIZESQ=AC A 2 + BC A 2 

Then make the maximum value of COUNT 
equal to 350, and increment the color 
range by 25 units. You will have to add 
more lines in the color range group. 
Then, from the top down, assign the 
colors in an order similar to the following: 
6, 4, 7, 1, 7, 2, 5, 2, 4, 6, 4, 1, 7, 1. Two 
excellent areas to explore are 
-1.255 + .0255i, with SIDE equal to .25, 
and -.55+ .5i, with SIDE equal to .15. 

Other initial equations 

Many different initial equations can be 
used for the dynamical-plane fractal im¬ 
ages: Z = Z 2 + C, where C is the constant 
initial LAMBDA; Z = Z 2 - 1; Z = Z 3 - Z + 1; 
and the exponential function Z = e z . 

For parameter-space images, you 
could try Z = Z 2 + C where C is a 
variable form of LAMBDA. Or you could 
use an exponential, as in Z = C * e z . 

The possible fractal displays are as var¬ 
ied as the points in the complex plane. 
Armed with your imagination, patience, 
and time, you have all the supplies 


needed for the journey. Here’s hoping 
you find the image you’ve been looking 
for. 


For Further Reading 

Paul W. Carlson, “IBM Fractal Graph¬ 
ics,” Compute /, Iss. 70, Vol. 8, No. 3 
(March 1986), pp. 78-80. 

Monte Davis, “Benoit B. Mandelbrot 
(an interview),” Omni , February 1984, 
pp. 65-66, 102-107. 

A. K. Dewdney, “Computer Recrea¬ 
tions,” Scientific American , Vol. 253 
(August 1985), pp. 16-24. 

Charles Jackson, “Fractal Zoom,” An¬ 
tic, Vol. 4, No. 12 (April 1986), pp. 16-20. 

Benoit Mandelbrot, The Fractal Geom¬ 
etry of Nature. New York: WH. Freeman 
and Company, 1982. 

M. van de Panne, “3-D Fractals,” Crea¬ 
tive Computing, Vol. 11, No. 7 (July 
1985), pp. 78-82. 

Peter R. Sorensen, “Fractals,” Byte, 
Vol. 9, No. 10 (September 1984), pp. 
157-172. 

Kathleen Stein, “The Fractal Cosmos,” 
Omni, Vol. 5, No. 5 (February 1983), pp. 
62-71, 115. 

S. Weisburd, “Fractals, Fractures and 
Faults,” Science News, (May 4, 1985) 
p. 279. A 


Coming Up In August: 

The 1986 
Buss Directory 


The Buss Directory 
provides you with 
information on hundreds of 
suppliers to the 
Heath/Zenith community. 

It includes hardware, 
software, peripheral 
products, and supplies you 
can use to complete your 


computer system. A 
$12.50 value, The Buss 
Directory comes free with 
your subscription to Buss. 

For information on 
subscribing to Buss, see 
the ad on page 31. 


Send in your order today! 


mi 


Ci/ SSDD 104/ID 
5V4 DSDD 104/2D 
DS QD 204/2D 
o SSDD 3740/ID 
O DS DD 3740/2D 

■iimcii# 

Cl/ SSDD MD1 
5V4 DSDD MD2 
DS HD MD2-HD 
o SS DD FD1 
O DS DD FD2 


1U 


Cl/ SSDD 18158 
5V4 DSDD 18188 
DS QD 18239 
o SS DD 22637 
O DS DD 33669 


EPSON FX/MX/RX-100,185 
EPSON FX/MX/RX-80, 85 
0KIDATA 80,82,83,90,93 
DIABLO Hytype II (MS/NY) 


30 DISKS 100 

Qty Qty 

1.82 1.63 

2.37 2.11 

3.85 3.44 

2.74 2.45 

3.29 2.94 

★Fast 

Delivery 

1.19 1.06 

1.71 1.53 

3.49 3.11 

2.87 2.56 

3.26 2.91 

★All Items 
In Stock 


1.39 

1.95 

3.26 

2.94 

3.11 


Tyvek Envelopes (white) .08 

Flip N File 50 14.94 

Perfect Data Head Cleaning Kits 11.95 
20 Color Coded Labels .25 


Ea. 

6.56 

4.06 

1.99 

2.81 


1.24 

1.74 

2.91 

2.59 

3.00 


.18 

19.50 

14.95 

.30 


Dz. 

72.45 

44.85 

21.94 

31.05 


3.5 inch and other brands available including: 

3M, Sony, D-N-T, Xidex, & Bulk 
Other Price Breaks at 50, 250, 500 & 1000 Disks 

Dealers Inquiries Welcome 

818/706-8602 

Phone Credit Available with $25 Purchase 

Southern California 800/447-7425 

Disks ’n Things 

555 S. Palm Canyon Drive, #317 
Palm Springs, CA 92264-7420 

Free Price List Available 
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now has 

Chris Covers 

PROTECT YOUR 
INVESTMENT! 

We will cover your: 

• Computers 

• Printers 

• Plotters 

• Keyboards 

And More! 

Chris Covers are well built from 
waterproof, anti-static durable nylon. 
Request your FREE price and style list. 
Inquire about volume discounts. 

Immediate Computer 
Access 

15301 Ventura Blvd., 
Suite 300 

Sherman Oaks, CA 91403 
818/906-7177 
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SAVE ON LAPTOP RAM 

32K RAM for the ZP-150 

American Cryptronics, in our third year as a supplier of after 
market low-power memory for portable computers, now has 
available 32K RAM modules designed specifically for the 
Zenith ZP-150 laptop. These user installed modules plug 
into existing sockets in the computer. The basic 32K ma¬ 
chine can accept from one to twelve modules providing a 
maximum of 416K of on-line, non-volitle memory. 


Featuring low-power CMOS static RAM, these modules are backed by a one year warranty. 
Since your satisfaction is our goal, we have a 30 day full refund return policy. 


Manufactured to the highest standards and 100% factory tested, these modules repre¬ 
sent significant savings. 

$89 for 3 to 9 
$85 for 10 of more 


TO ORDER 

CALL 714-540-1174 
or WRITE 

M/C, VISA, CHECK or MONEY ORDER 
CALIF. RESIDENTS ADD 6% Sales Tax 

SHIPPING-ADD 
UPS Ground $1.50 
2nd Day Air $4.00 
Next Day Air $12.00 

Zenith is a registered trademark of Zenith Data Systems Corporation. 


Illustrated step-by-step 
instructions are included. 



I '“ AMERICAN 

CRYPTRONICS INC. 

(Formerly Cryptronics, Inc.) 

1 580 Corporate Drive, Suite 1 23 
Costa Mesa, California 92626 
(714) 540-1174 
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COMPUTER REPAIR 


Heath 


Factory authorized ZDS Service Center 
7 locations serving the Chicago area 

□ n-site service within a 50 mile radius of downtown 
Chicago — 4 hour average response time 

Component level repair (we fix your parts) for most 
Zenith boards and disk drives—mail in your defective 
parts - SAX/E MONEY! 

Factory trained technicians assisted by the latest 
test equipment available 

Complete selection of supplies for your computer’s 
needs 

. - Servicing most major brands including— 


Zenith Data Systems 


IBM 

Diablo 

Corvus 

Apple 

Epson 


3 Com 
Star Micromcs 
Disk Plus 
Panasonic 
Commodore 
Leading Edge 


Canon 

MPI 

Atari 

NEC 

C. Itoh 

Iomega 



SERVICE COMPANY 

Computer Products Group 


•uir ;■ "'ll "• 3 i 5/U 5 5 fl"' C »< 1 


■ ■ 
■ 


■ 


6610 W. 111th St. 
Worth, IL 60482 
312/448-5558 


'■■II 
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Now available with 
8087 Support! 

MTBASIC 

Basic Compiler 


Features: 

Multi-line functions Multitasking 
No runtime fee Windowing 
Handles interrupts Interactive 

Fast native code Compiles in seconds 
MTBASIC is easy to use since you can write programs in an inter¬ 
active environment and then compile them using only one com¬ 
mand. MTBASIC has many advanced features like multitasking, 
random file access, formatted I/O, assembly language calls, and 
ROMable code. 

The MTBASIC package includes all the necessary software to 
run in interpreter or compiler mode, an installation program (so 
any system can use windows), demonstration programs, and a 
comprehensive manual. 

Ordering 

MTBASIC is available for CP/M, MS-DOS, and PC-DOS systems 
for $49.95. MTBASIC with 8087 support is available for MS-DOS 
for $79.95. Shipping is $3.50 ($10.00 overseas). MD residents 
add 5% sales tax. MC, Visa, checks and COD accepted. 



8930 Route 108 • Columbia, MD 21045 
(301) 964-8455 
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Supplier Notes 


ZIOMATE-lOO Provides Direct 
Connection With External Systems 

The ZIOMATE-lOO is a plug-in circuit 
board designed specifically for the Zenith 
Z100 family of microcomputers. It 
provides a means of direct electrical con¬ 
nection to external instrumentation, 
process systems, or any other application 
requiring real-time data acquisition. 

Applications include such areas as: ana¬ 
lytical instrument data acquisition and 
control, data logging and monitoring, 
process control, robotics, and any other 
operation involving direct high-speed 
electrical interconnection between a 
computer and an external system. 

The ZIOMATE-lOO kit contains: the 
ZIOMATE-lOO printed-circuit board; an 
instruction manual; test software; test 
cables; three interconnecting cables; 
rear-panel connectors; and rear-panel 
hardware. 

ZIOMATE installs completely within 
the Z100, with no external modules. All 
connections to external systems are made 
directly from the computer’s back panel 
through standard connectors. No solder¬ 



ing, machining, or other board modifica¬ 
tions are required. Only small hand tools 
are necessary, and the kit can be installed 
in less than an hour. 

For ZIOMATE-lOO board specifica- 


fe V * ti 

tions and other information, contact 
Spectro Products, Inc., 385 State Street, 
North Haven, CT 06473, 203/281-0122. 
The price of the kit is $975. Connecticut 
residents add 7.5% sales tax. 


WINCAD 

For the Z-100 and the Z-150 

The Easy-to-Leam, Fun-to-Use 
Graphics Package Designed for 
Engineers, Architects, Programmers, 
Dlustrators & Artists, and Students 

WINCAD allows you to produce: 

• Circuit Designs • Logic Diagrams 

• Floor Plans • Flow Charts 

• Mechanical Designs • Organization Charts 

•Preliminary Architectural Designs 


i 


$ 149.95 

Demonstration disk is available for $10 
plus $2 postage and handling. Please 
write for free brochure. 

Dealer inquiries are invited. 

7 Redwood Dr. 


(406) 494-5610 
Butte, MT 59701 
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SWEEP UTILITY 

ZDOS/MS-DOS version of the CP/M file 
utility for Z100 and Z100-PC computers 

Also on the same disk—various popular ZDOS and 
MS-DOS public domain programs including a disk 
directory utility, file erase utility, and a snazzy arcade- 
style game for Z100-PC computers. 

Only $25! 

*** Hardware too! *** 

We are Cook’s Computer Programming, a full-line 
Zenith Data Systems dealer. Call for our special price 
for a Z148-PC, 2 disk drives, 640K internal memory 
and amber monitor. Full dealer consultation included. 

We are also dealers for The Software Toolworks. Get 
their reknowned C compiler for ZDOS/MS-DOS from 
Cook’s for only $39, with optional math package for 
only $65. We pay shipping! 

Sweep utility disk only $25—please include shipping 
address with check. More than a dozen additional 
useful programs also included on the same disk. And 
send for our free catalog listing all of Cook’s public 
domain disks. 

Cook’s Computer Programming 
302 Little Brick 
Cameron, MO 64429 
(816) 632-6098 
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Classified Ads 


Software 

POWERFUL, FLEXIBLE, XY-plotting 
wit h LGRAPH. Featuring color graphics, 
log, linear scales, point symbols, multi- 
variable plots, label and legend control, 
zoom mode, linear and nonlinear curve- 
fits, built-in curve editor, more. Plots 
from disk and saves entries. For Z100, 
Z150, IBM PC under Z-DOS, MS-DOS. 
Price $35. Free business, games 
programs with order. DMC, P.O. Box 
1547, Kent, WA 98032. 


MEET CHESTER! An intelligent 
Chinese checkers program that will have 
your Z100, IBM PC, and compatibles 
“think” while trying to outsmart you. 
Five skill levels, hints moves, trades 
sides, saves games, more. Source includ¬ 
ed! Need DOS 2.xx and colors. Order 
Chester today (only $22.00 + $2.00 
SAH), and start enjoying hours of human- 
machine interaction as you have never 
seen it before. Visa/MasterCard accept¬ 
ed. A. I. Software, 2200 Rogge Lane, 
Austin, TX 78723; 512/928-2009. 


Hardware 

FOR SALE: H89. Z-89-37 for soft sector; 
H-17-1 for hard sector. 64K. H77 with 
one drive. All manuals, much software. 
Fresh Heath check-up. $1,100 or best 
offer. 408/633-5096. 

Z100 low profile, 192K, dual floppy, 
monitor, Okidata 93, wide carriage, lots 
of software. $2,200. Jack, 607/272-3734 
(days), Ithaca, NY. 

FOR SALE: H89A, 32K, H17 internal, 
mint condition, manuals. $250. 505/ 
392-4742. 

Services 

GOVT./MILITARY ZENITH USERS: 
Consulting/systems analy sis/training/ 
programming is available for a wide range 
of products running on Zenith micros. 
With on-site support and/or travel, if nec¬ 
essary. SECRET level D.I.S.C.O. clear¬ 
ance is current. Call or write: The 
Software Place, Box 151006, Tampa, FL 
33684; 813/238-3818 (24 hours). 


How to Order a Classified Ad 


To get in touch with your fellow 
Heath/Zenith users, place your short 
notice in Sextant’s classified section. 
The rate is only 750 per word, with a 
minimum of 15 words. 

Send your typewritten ad and pay¬ 
ment to: Sextant, Classified Ad 
Department, 716 E Street., S.E., 


Washington, DC 20003. Please in¬ 
clude your name and phone number 
for our records. 

Deadline is July 16 for the 
September-October issue, and Sep¬ 
tember 17 for the November- 
December issue. 


S & K Technology Inc. 

Quality Software for Heath/Zenith Microcomputers 


WatchWord™ 

for the Z100 

The ultimate in word processing with 
speed and power. See the reviews in Re¬ 
mark (Jul 1985) and Sextant (Jan-Feb 1985; 
Sep-Oct 1985). Requires 192K RAM. 


Price: $100 

Demo Disk: $ 3 

(Includes the Resident Speller Demo.) 


The Resident Speller™ 

for the Z100 

A spelling checker for use with WatchWord. 

Check your spelling as you enter text from 
WatchWord. Includes a stand-alone spell¬ 
ing checker for ASCII files. 

50,000 word expandable dictionary, re¬ 
quires 192K RAM (300K for use with 
WatchWord). 

Price: $100 

(Demo included on 
WatchWord Demo Disk.) 


The Resident Speller™ 

PC Version for the Z150 

Check your spelling as you type from most 
word processors. 

Includes a stand-alone spelling checker for 
ASCII files. 

50,000 word expandable dictionary. Re¬ 
quires 90K in addition to memory required 
by your word processor. 

Price: $99 

Demo Disk: $ 2 


Texas Residents add state sales tax. 

S & K Technology, Inc., 4610 Spotted Oak Woods, San Antonio, TX 78249, (512) 492-3384 

^ ___ J 
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ENGINEERING 

P.0. Box1268 
La Canada, CA 91011 
(818) 957-6322 


Circle #195 on Reader Service Card 


UN/EMULATOR 
LETS YOU RUN CP/M* 
ON YOUR Z150 

fiiiri 

We give you: 

• Replacement V20 CPU Chip 

• UN/EMULATOR Program 

• Disk Conversion Software 

• Serial Transfer Utility 

• Terminal Emulators 

ALL FOR $99.95** 


“ WV\A 

WEI7ZMA N AND WOOD ASSOCIATES 
580 N.W. 99th Way Pembroke Pines, FL 33024 
(305) 432-8025 

*CP/M is a registered trademark of Digital Research Corp. 
**Plus $5.00 shipping & handling. FL residents add 5% sales tax. 


Expand your H/Z89-90 from KRES 

Make your computer a more useful friend 

• Now you can add all of those extra boards you've always 
wanted (color graphics, speech, robotic control, parallel— 
to name a few). 

• The Kres Expansion enables you to put seven full sized boards 
inside your H89 cabinet; no external cables or boxes. 

• Plug in any boards without any software modification. 

• Simple to install and use. 


Z-100 AND Z-150 PRODUCTS FROM 
Computer Graphics Center , Inc. 


NEW CAD SOFTWARE 
FOR YOUR Z150! 

GENERIC CADD is a powerful, inexpensive CAD 
program for your Z150. It supports a huge selection of 
printers, plotters, and digitizers. Unlimited drawing 
size, 256 layers, zooms, measurements, user defined 
menus. 

GENERIC CADD .$99.95 

AutoCAD Converter.$24.95 

Printer/Plotter Software.$24.95 

Circle Reader Service No. 139 for information on Generic 
CADD. 


ADD A NEW DIMENSION TO 
YOUR H/Z-100 

Z3D is a highly versatile, user friendly program for 
making and displaying three dimensional objects. If 
you are an artist, architect, engineer or scientist—or 
have any other interest in graphics—you need Z3D. 

Applications of Z3D range from modelling entire 
towns to demonstrating molecular structures. You are 
limited only by your imagination and the size of your 
H/Z100 memory. Features of Z3D include: 

• Making objects or scenes in either monochrome or 
color (up to 36 hues). 

• Automatic rotation and scale changes when an eye- 
point position is selected. 

• Automatic shading when a light source position is 
selected. 

• Hidden line removal option. 

An illustrated tutorial manual accompanies the pro¬ 
gram. Only 192K of memory is required and the 8087 
coprocessor is optionally supported. Z3D is truly a bar¬ 
gain at its new price of $99.00. Send for your copy 
today. Please specify your operating system. 

Circle Reader Service No. 140 for information on Z3D. 


ADA SOFTWARE PRODUCTS FOR THE 
Z-100 AND Z-150 SERIES 

If you are interested in learning the Ada program¬ 
ming language you should consider these values. The 
JANUS/Ada“C” pack contains a compiler, linker, a lim¬ 
ited tool set and example programs for only $99.95! 
This is an ideal package to introduce yourself to Ada. A 
separate tutorial manual and disk set are available for 
the Z-150 for $99.95. For a limited time the “C” pack 
and tutorial are available for $125.00. 

If you intend to do program development in Ada, 
consider the JANUS “D” pack. This package is contin¬ 
uously being upgraded with new features which will 
lead to validation of the compiler. Software mainte¬ 
nance agreements are available for acquiring these 
upgrades. The price of the “D” pack is $900.00. Send 
for your copy of these products today to learn and apply 
the programming language destined for the future. 

Circle Reader Service No. 141 for information on Ada 
products. 


Computer Graphics Center, Inc. 

Mastercard 140 UNIVERSITY AVE.. SUITE 65 SHOWROOM 
and Visa PALO ALTO, CA 94301 444 High St 

Accepted PHONE: 415-325-3111 Palo Alt °- CA 

California add 6.5% tax, except Santa Clara County add 7.0%. 

Ada is a trademark of the U S Dept of Defense 
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Scuttlebutt 


We’ve picked up a few postscripts to 
last issue’s coverage of the Western 
Regional Heath/Zenith Users’ Group 
Conference. While the HUG staff was 
flying home toward Michigan, Bob 
Ellerton was awakened from a nap by a 
flash of lightning which struck the 
plane. That, plus the fact that the 
aircraft didn’t quite make it to the 
runway on the first attempt, convinced 
some on board to drive to HUG 
conferences in the future. 

Zenith continues the multifaceted 
activity of seeking government 
contracts. Last winter, they successfully 
protested bidding terms set by the 
Secret Service. Before ZDS complained 
that the requirement was unreasonable, 
the agency was asking prospective 
suppliers to include PC-DOS in their 
offerings. 

HD OS 3 may be ready in time for the 
International Heath/Zenith Users’ 

Group Conference August 15-17, 1986. 
If not, word is that the author dares 
not show up at the Hyatt Regency 
O’Hare. Admission to conference 
seminars and exhibits costs $10, but for 
$25 you can get all that plus some food 


and a chance at the door prizes. The 
conference is being run by the 
Heath/Zenith Users’ Group, Hilltop 
Road, St. Joseph, MI 49085, 
616/982-3463. Please don’t bother them 
with questions about HDOS! 

The big news at our office is the new 
refrigerator that draws only half as 
much current as the old one. We need 
all the watts we can get for our 
computers and air conditioners. 
Technical Editor John Walker should be 
able to cut way back on summer trips 
to the basement to replace fuses. 

Have a hard disk, floppy disk, or tape 
that’s been damaged so you can’t get at 
the data? The folks at Data Protection 
Services claim they can help even if 
some of the oxide coating has been 
scraped off. They’re at 1507 East 7 St., 
Tulsa, OK 74120, 918/496-3475. 

Comparing the Z100 screen display on 
the cover with the Z150 screen on page 
79 suggests there are times when it’s 
nice to have twice as many colors and 
twice as many pixels. 

It was almost four months after 
Jennie Allen left Sextant before I got 


around to taking her advice to use slide 
film for Z100 screen photography. It 
turned out to be easier than I 
expected. In order to see right away 
how the slides turned out, I used 
Polaroid’s Polachrome 35mm film. That 
did take a few minutes longer to 
develop than the Kodamatic instant 
prints we used to use. 

The Z150 picture didn’t require a 
camera. We just sent a disk file out to 
California, and back came four 
negatives—-one for each color of ink 
used on the printing press. 

The Western Regional HUG 
Conference has been set for November 
14-16 at the Disneyland Hotel. We 
expect to have details in time for the 
September-October issue. Or write 
WRHUGCON at 1555 North Orange 
Grove Ave., Pomona, CA 91767. 

Debi Peel has joined us during her 
summer vacation from Wellesley 
College. We have an unusually varied 
group of activities in store for her—our 
only summer assistant this year. 

During Debi’s first three days, she got 
to open the mail, stuff envelopes, and 
work on a major marketing project. 


SEC 

NEC Information Systems, Inc. 


Pinwriter™ P5 dot matrix printer 


• Quietest dot matrix printer in its class. 

• 290 characters per second for drafts—100 CPS for letter-quality printing. 

• Runs an average of 5 years with normal use before it will need a repair. 


The new NEC Pinwriter™ P5 dot matrix printer is the quietest printer in its class. While you’ll hear less 
from this Pinwriter printer, you’ll see more. It has superior graphics resolution and more built-in true 
fonts than any popular printer. Plus, plug-in font cartridges give you even more type variety 

Along with quality the Pinwriter P5 printer also gives you quantity At 290 CPS in draft mode and 
100 CPS in letter-quality, no other 24-pin printer is as fast. This printer also shares NEC’s reputation for 
incredible reliability NEC printers, with normal use, can run an average of 5 years before a repair may 
be needed. Retail $1395 Liberty price $1105 NEC P6 $489 NEC P7 $629 

NEW PRODUCT!!! INTERNAL EXPANSION CARD FOR THE ZENITH Z-148 From 
PREMIER TECHNOLOGIES, INC. Will support the PC buss structure for enhancement boards 
such as modem cards, LAN adapters, Hard disk controllers and more. Adds 1 and slots. Plus the 
PTZ148X has a built-in calendar/clock with battery backup! Retail $139. LIBERTY price $118. Special 
Z-148 w/640k 1 floppy & 1 20mb drive using the PTZ148X. Call for current special low price!!! Other 
Zenith products available also! 


$CALL 


EMULATOR BOARDS ^ $© 




LIBERTY INTERNATIONAL 

lOI SCARLETT DRIVE 
CHESAPEAKE, VA 23320 
(804) 482-5768 
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Smarts 


HyperACCESS Leads its Class in Every Subject 


Whether you’re just beginning to use your PC for com' 
munications or you’ve been frustrated by limitations of 
another program, HyperACCESS is the answer. Simple 
for novices. Exhilarating for experts. Ideal for businesses. 

There’s no initial hurdle. HyperACCESS adapts itself to 
your computer and modem (it dials, redials, and answers 
more than 40 models). No steep learning curve. You can use 
it just by looking at your screen. The manual is crystal clear. 
An amazingly detailed training program is included. 

It comes ready to call CompuServe, Dow Jones, Easy Link, 
MCI Mail, NewsNet, The Source, and others (trial sub' 
scriptions included). Learns your passwords the first time 
you call and enters them for you from then on. You can 
list more than 100 computers (or people) for instant calk 
ing. HyperACCESS logs every call. 

Astonishing versatility! Lets you link with systems that defy 
others. With mainframes, minis, micros, or RS'232C 
devices. It emulates VT'52, VT'100/102, Tele Video 
925/950, IBM 3101, HT9, and TTY terminals. It supports 
up to 19,200 baud and transfers files FAST using Kermit, 
Xmodem (CRC or Checksum), and ASCII Protocols. 

HyperACCESS is an outstanding host, too. Even when 
you’re not there, your PC can be accessed by callers who 
have passwords you’ve defined. You set whether each caller 
can read or type messages, transfer files, run programs*, or 
use your PC without restrictions. 

HyperACCESS has the clearest, most complete script 
language, so you can create custom functions and menus, or 
automate any portion of a call. And we give you powerful 
scripts — transfer files between unattended PC’s — pick up 
electronic mail at 2 am — act as a high-security dialback 
host, and more. 
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Even in the midst of communications, HyperACCESS 
lets you run your other DOS software or use your com' 
puter’s DOS commands. And HyperACCESS is so well- 
behaved, it can also run under Windows or TopView, 
concurrently with other programs. 

Conduct Your Own Examination 
Call or write Today! 

800-826*2760 or (313) 243-0576 


I have a:__Z100 

_PC Compatible 

□ Send me a demo disk for $2 

□ Send me HyperACCESS for 

$149 

30-Day Money-Back Guarantee 
Not Copy Protected 


Company Name: 
Shipping Address: 


Payment: □ Check □ VISA □ MC Card Exp. Date: 
Credit Card #: ____ 


Add $5 shipping, $20 overseas; Michigan residents $6 sales tax. 

System Requirements: IBM PC, XT, AT, or compatibles. 192K RAM 
minimum. PC-DOS 2.0 or greater. (Separate Z-100 version.) 


Hilgraeve Inc., P.O. Box 941 Monroe, MI 48161 
Communications Software Since 1981. 


HyperACCESS, trademark of Hilgraeve; IBM, PC, XT, AT, TopView, trademarks 
trademark of MicroStuf; Smartcom, trademark of Hayes Microcomputer Products. 


of International Business Machines; MS, Windows, trademark of Microsoft; Crosstalk, 
♦Certain programs are incompatible with remote use. 
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library. It's like having three excellent computers in one. You gain 
the IBM/PC capability without sacrificing any of your ZlOO’s 
Z-DQS or CPM capabilities. 

Get full details at your nearest Heath/Zenith Electronics 
Center or write us at: 


A move into the IBM/PC environment cen be costly. New PC 
compatible computers can cost thousands of dollars. And. that’s 
just the beginning. There are hidden costs as well. 

Costs like the value you lose when you trade-in or shelve your 
existing system; the cost of your current operating system, 
system enhancements and accumulated software -all bought 
and paid for, but no longer useable. 

Fortunately, those costs won't affect you if you're running a 
Zenith Z100 computer. The Gemini Emulate?/ Board £an move, 
you into the IBM/PC environment for just $5$9. “ 

And what’s more, you’ll retain all the value and all the use of 
your existing Z100 system, its enhancements and your software 


1322$iN.E. 20th Street, Bellevue, Washington 98005 
International HUGCON, August 14-1 7 . Chicago, 

iess Machines. Zenith and Z100 are registered trademarks of Zenith Electronics Corp. Gemini is a registered trademark of Gemini Technology Inc. 






